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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an internal combustion 
engine excellent in fuel economy and exhaust emission 
purification performance by expanding operation range where 
compression self-ignition and combustion is enabled. 
SOLUTION: A fractionating apparatus 9 separates fuel in a main 
gasoline tank 8 into high octane fuel and low octane fuel to be 
reserved in sub-tanks 10, 11, respectively. The high octane fuel 
and the low octane fuel are fed to a fuel injection valve 1 7 by a 
high-pressure intermittent pump 16 and variable pressure pump 
15, respectively. In an operation range judgement section 2 in 
an ECU 1 , an operation range is determined based on the 
number of revolution and load. In a fuel mixture ratio 
determination section 3, proportion (mixture ratio) of a plural 
types of fuel is determined based on the operation range and 
remaining amount indicated by respective remaining amount 
meters 12, 13. According to the mixture ratio, pressures for a 
high-pressure intermittent pump control section 5 and a 
variable pressure pump control section 6 are controlled, and the 
mixture ratio of the high octane fuel and low octane fuel which 
are injected from the fuel injection valve 17 is changed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The internal combustion engine characterized by fuel separation means to separate into two or 
more sorts of fuels from one kind of fuel supplied to the car, and having said fuel supply system which 
changes two or more each rates of an use rate of the fuel of a seed, and supplies a fuel according to a 
operating range. 

[Claim 2] Said fuel separation means is an internal combustion engine according to claim 1 characterized by 
being a fractional distillation machine. 

[Claim 3] Said fractional distillation machine is an internal combustion engine according to claim 2 
characterized by separating into the component which has the comparatively high boiling point, and the 
component which has the comparatively low boiling point from one kind of gasoline supplied to the car, 
using an engine's cooling water, an electric heater, exhaust air heat, or the combination of such arbitration as 
the heat source. 

[Claim 4] He is the internal combustion engine according to claim 3 characterized by for said fractional 
distillation machine distillling fractionally with said electric heater controlled by fractional distillation 
temperature before warming-up of an engine, and distillling after warming-up of an engine fractionally 
using the heat of the cooling water set as fractional distillation temperature, or the heat of the exhaust gas 
which sets a fractional distillation machine as fractional distillation temperature by the control of flow which 
passes a fractional distillation machine. 

[Claim 5] The internal combustion engine which is an internal combustion engine having the fuel supply 
system which changes and supplies each rate of an use rate of two or more sorts of fuels according to a 
operating range, and is characterized by said thing [ having the operating range which can be operated, 
without being based on the rate of an use rate of said fuel, while changing two or more each rates of an use 
rate of the fuel of a seed ] according to a operating range. 

[Claim 6] He is said internal combustion engine of claim 1 to which said fuel supply system is characterized 
by said thing [ changing two or more said rates of an use rate according to the residue of the fuel of a seed ] 
in the operating range which can be operated thru/or claim 5 given in any 1 term, without depending more 
than one on each rate of an use rate of the fuel of a seed. 

[Claim 7] He is the internal combustion engine according to claim 6 characterized by said fuel supply 
system making high the rate of an use rate of a fuel with many residues in the operating range which can be 
operated, without [ said ] depending more than one on each rate of an use rate of the fuel of a seed. 
[Claim 8] A self-ignition combustion system and a jump-spark-ignition combustion system are set to the 
internal combustion engine which can switch according to operational status. A fractional distillation means 
to distill fractionally into two or more fuel components from the gasoline fuel supplied to the car, Two or 
more subtanks which store two or more fuel components obtained by this fractional distillation means, 
respectively, It comes to have the fuel supply system which changes the rate of an use rate and supplies said 
two or more fuel components distillled fractionally according to operational status. Said fuel supply system 
The rate of an use rate of the fuel component of fractional distillation temperature high in the heavy load 
side of a self-ignition field is made high. The internal combustion engine which makes high the rate of an 
use rate of the fuel component of fractional distillation temperature low in the low load side of a self- 
ignition field, and is characterized by controlling to make high the rate of an use rate of a fuel component 
with many residues of a subtank in the jump-spark-ignition field of an inside low load. 
[Claim 9] A self-ignition combustion system and a jump-spark-ignition combustion system are set to the 
internal combustion engine which can switch according to operational status. A separation means to divide 
the gasoline fuel supplied to the car into two or more fuel components from which an octane value differs, 
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Two or more subtanks which store two or more fuel components obtained by this separation means, 
respectively, It comes to have the fiiel supply system which changes the rate of an use rate and supplies said 
two or more separated fuel components according to operational status. Said fuel supply system The rate of 
an use rate of a fuel component with an octane value high in the heavy load side of a self-ignition field is 
made high. The internal combustion engine which makes high the rate of an use rate of a fuel component 
with an octane value low in the low load side of a self-ignition field, and is characterized by controlling to 
make high the rate of an use rate of a fuel component with many residues of a subtank in the jump-spark- 
ignition field of an inside low load. 

[Claim 10] A self-ignition combustion system and a jump-spark-ignition combustion system are set to the 
internal combustion engine which can switch according to operational status. A fractional distillation means 
to distill fractionally the gasoline fuel supplied to the car into two or more fuel components from which an 
octane value differs, Two or more subtanks which store two or more fuel components obtained by this 
fractional distillation means, respectively, It comes to have the fuel supply system which changes the rate of 
an use rate and supplies said two or more fuel components distillled fractionally according to operational 
status. Said fuel supply system The rate of an use rate of a fuel component with an octane value high in the 
heavy load side of a self- ignition field is made high. The internal combustion engine which makes high the 
rate of an use rate of a fuel component with an octane value low in the low load side of a self-ignition field, 
and is characterized by controlling to make high the rate of an use rate of a fuel component with many 
residues of a subtank in the jump-spark-ignition field of an inside low load. 

[Claim 1 1] when self-ignition operation continues and the residue of the fuel component of the direction 
with many operating rates becomes less than the 1 st specified quantity in the operating range among two or 
more fuel components While switching so that many fuel components of the direction with many residues 
may be supplied when it increases more than the 2nd specified quantity with more residues of the fuel 
component of the direction with few operating rates than said 1st specified quantity in the operating range 
The internal combustion engine according to claim 9 or 10 characterized by switching to jump-spark- 
ignition combustion from self-ignition combustion. 

[Claim 12] A self-ignition combustion system and a jump-spark-ignition combustion system are set to the 
internal combustion engine which can switch according to operational status. A fractional distillation means 
to distill fractionally the gasoline fuel supplied to the car into two or more fuel components from which an 
octane value differs, Two or more subtanks which store two or more fuel components obtained by this 
fractional distillation means, respectively, The fuel supply system which changes the rate of an use rate and 
supplies said two or more fuel components distillled fractionally according to operational status, The 
operating range which is equipped with a gear change intermittent control means to change the changing 
gears point of an automatic transmission, and makes high the rate of an use rate of a fuel component with a 
high octane value, An usable operating range is set up of any fuel component of the operating range which 
makes high the rate of an use rate of a fuel component with a low octane value, and an octane value. When 
self-ignition operation continued and the subtank residue of the fuel component of the direction with many 
rates of an use rate becomes less than the 1st specified quantity in the operating range among two or more 
fuel components, Or when it increases more than the 2nd specified quantity with more subtank residues of 
the fuel component of the direction with few rates of an use rate than said 1st specified quantity in the 
operating range, while changing the changing gears point of said change gear The internal combustion 
engine characterized by switching so that a operating range with the low rate of an use rate of the fuel 
component of the direction with few subtank residues may be used with an output equivalent to the output 
before modification. 

[Claim 13] Said fuel separation means is an internal combustion engine according to claim 1 characterized 
by having the fuel filter which adsorbs the high-octane-number- fuel component in a fuel, and the heater 
which is made to evaporate the high-octane-number-fiiel component to which this fuel filter stuck, and is 
made to secede from a fuel filter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially, a operating range responds and this invention relates to amelioration of 
the jump-spark-ignition type internal combustion engine of the like [ 4 line ] cycle mold for automobiles, 
and the technique which controls and supplies the rate of an use rate of two or more fuels. 
[0002] 

[Description of the Prior Art] As a means to supply two or more fuels for the conventional internal 
combustion engine, there is the following, for example. As 1st conventional technique, the technique which 
injects two kinds of fuels, a main fuel and a subfuel, with one nozzle is indicated by JP,6-10787,A. 
According to this example, a nozzle point can be filled up with a subfuel and a subfuel can be injected in 
advance of injection of a main fuel. It is possible to supply two kinds of fuels to an engine with one nozzle 
according to this device. 

[0003] Moreover, the approach of controlling the injection rate of two fuels is shown in JP,6-307307,A from 
the same artificer as 2nd conventional technique. The mixed rate of the 1st fuel and the 2nd fuel is 
controlled by using alcohol as the 1st fuel, using gas oil as the 2nd fuel, and controlling the fill of the nozzle 
point of the gas oil of the 2nd fuel. 

[0004] Such a supply means of two or more conventional fuels needs to refuel the fuel tank of respectively 
dedication of the 1 st fuel and 2nd fuel according to an individual from from outside a car, and the functions 
of each fuel differ. For example, in JP,6-307307,A, gas oil with more sufficient ignitionability than alcohol 
is previously injected as a subfuel for an improvement of the ignitionability of the Diesel engine which 
makes alcohol a main fuel. Thereby, gas oil carries out compression ignition first, and combustion is 
performed because the flame ignites to alcohol. 

[0005] If it becomes below extent that has one of residues as well as the usual oiling since both are supplied 
respectively and independently from outside a car, although, as for the alcohol of the 1st fuel, consumption 
changes by operational status that the improvement in ignitionability should just carry out the sake of the 
gas oil of the 2nd fuel, for example, constant-rate supply, in the example of this former, for example, it will 
supply at that event. 
[0006] 

[Problem(s) to be Solved by the Invention] Here, it considers expanding the operating range to which the 
compressed self-ignition combustion which was excellent in a fuel economy and exhaust air clarification 
nature in the switchable gasoline engine in compressed self-ignition combustion and jump-spark-ignition 
combustion is made to perform according to the operating range which becomes settled by the engine 
rotational frequency, a load, etc. 

[0007] In a gasoline engine, by high compression ratio-ization of internal EGR or a compression ratio, if 
whenever [ cylinder internal pressure / near a compression top dead center / and cylinder internal 
temperature ] is raised more than existing extent, even if the gaseous mixture of a combustion chamber will 
be in the condition of it being activated and being very easy to light and it does not perform jump spark 
ignition, it will light from two or more points of the whole combustion chamber, and combustion will spread 
quickly. When an air-fuel ratio Lean-izes by this, a combustion period does not delay compared with jump 
spark ignition, but the stable combustion with a Lean air-fuel ratio is attained. Moreover, since an air- fuel 
ratio is Lean, combustion temperature falls and NOx can also be reduced substantially. 
[0008] However, self-ignition combustion is strongly influenced of an air-fuel ratio, and in a rich side, 
knocking arises, a **** property is worsened, combustion stability falls in the Lean side, torque fluctuation 
or revolution fluctuation arises, and it worsens operability. For this reason, in the self-ignition combustion 
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gasoline engine which uses the gasoline of a fixed octane value, the **** limitation by knocking turns into a 
rich limitation of an air-fiiel ratio, the torque fluctuation limitation by aggravation of combustion stability 
turns into the Lean limitation of an air-fuel ratio, and the air- fuel ratio range between a stability limitation 
and a knocking limitation turns into self-ignition formation range. 

[0009] In order to expand this self-ignition range of inflammability, in a rich air- fuel ratio side, by using a 
high octane number fuel, control knocking, move a knocking limitation to a rich side further, self-ignition is 
made to cause easily by using a low octane value fuel in the Lean side of an air-fuel ratio, and it is possible 
to move a combustion stability limitation to the Lean side further. 

[0010] If it is going to fill simply the demand to the octane value which conflicts by such operating range, it 
is possible to equip a car with two gas tanks, to supply with oil the gasoline of an octane value which is 
different on each tank, to switch the gasoline of an octane value according to a operating range from these 
two fuel tanks, and to supply an engine. 

[001 1] However, that no less than two formulas equip a car with a filler opening, a fuel tank, and a fuel 
pump system has the trouble that the time and effort of about [ pulling up a manufacturing cost ] and oiling 
also becomes twice, and a user's burden becomes very large. 

[0012] Furthermore, since it was based on operation, it was not completed which [ of the gasoline with 
which two kinds of octane values differ / more ] since where [ of the above-mentioned operating range ] is 
used changes with transit conditions and an operator's properties, are consumed of prediction, but it has been 
hard to reach to an extreme of exhausting the gasoline with which octane values differ with sufficient 
balance. For this reason, even if one gasoline remained enough, when the gasoline residue of another side 
decreased, it had to supply with oil, and there was a trouble that the frequency of oiling went up. 
[0013] It is offering the internal combustion engine which this invention's was made paying attention to 
such a conventional trouble, and the technical problem's expanded the operating range in which compressed 
self-ignition combustion is possible, and was excellent in a fuel economy and exhaust air clarification 
nature. 

[0014] Moreover, the technical problem of this invention is offering the internal combustion engine in which 
self-ignition combustion is possible also in the operating range as which the operating range and low octane 
value fuel with which one kind of fuel's is only supplied to a car, and a high octane number fuel's is 
demanded are required. 

[0015] Furthermore, the technical problem of this invention is offering the internal combustion engine with 

which the refueled fuel is efficiently used and oiling frequency's does not rise. 

[0016] 

[Means for Solving the Problem] Invention according to claim 1 is an internal combustion engine which 
makes it a summary a fuel separation means to separate into two or more sorts of fuels from one kind of fuel 
supplied to the car, and to have had said fuel supply system which changes two or more each rates of an use 
rate of the fuel of a seed, and supplies a fuel according to a operating range in order to solve the above- 
mentioned technical problem. 

[0017] In order that invention according to claim 2 may solve the above-mentioned technical problem, in an 
internal combustion engine according to claim 1 , said fuel separation means makes it a summary to be a 
fractional distillation machine. 

[0018] In order that invention according to claim 3 may solve the above-mentioned technical problem, in an 
internal combustion engine according to claim 2, said fractional distillation machine makes it a summary to 
separate into the component which has the comparatively high boiling point, and the component which has 
the comparatively low boiling point from one kind of gasoline supplied to the car, using an engine's cooling 
water, an electric heater, exhaust air heat, or the combination of such arbitration as the heat source. 
[0019] In order that invention according to claim 4 may solve the above-mentioned technical problem, let it 
be a summary for said fractional-distillation machine to distill fractionally with said electric heater 
controlled by fractional-distillation temperature before warming-up of an engine, and to distill after 
warming-up of an engine fractionally using the heat of the cooling water set as fractional-distillation 
temperature, or the heat of the exhaust gas which sets a fractional-distillation machine as fractional- 
distillation temperature by the control of flow which passes a fractional-distillation machine in an internal 
combustion engine according to claim 3. 

[0020] In order that invention according to claim 5 may solve the above-mentioned technical problem, it is 
an internal combustion engine having the fuel supply system which changes and supplies each rate of an use 
rate of two or more sorts of fuels according to a operating range, and makes a summary said thing [ having 
the operating range which can be operated, without being based on the rate of an use rate of said fuel, while 
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changing two or more each rates of an use rate of the fuel of a seed ] according to a operating range. 
[0021] In order that invention according to claim 6 may solve the above-mentioned technical problem, in the 
internal combustion engine of claim 1 thru/or claim 5 given in any 1 term, said fuel supply system makes a 
summary two or more said things [ two or more / changing said rate of an use rate ] in the operating range 
which can be operated according to the residue of the fuel of a seed said ** [ according to / each rate of an 
use rate of the fuel of a seed ]. 

[0022] In order that invention according to claim 7 may solve the above-mentioned technical problem, let it 
be a summary for said fuel supply system to make high the rate of an use rate of a fuel with many residues 
in an internal combustion engine according to claim 6 in the operating range which can be operated said ** 
[ according to / two or more / each rate of an use rate of the fuel of a seed ]. 

[0023] In order that invention according to claim 8 may solve the above-mentioned technical problem, a 
self-ignition combustion system and a jump-spark-ignition combustion system are set to the internal 
combustion engine which can switch according to operational status. A fractional distillation means to distill 
fractionally into two or more fuel components from the gasoline fuel supplied to the car, Two or more 
subtanks which store two or more fuel components obtained by this fractional distillation means, 
respectively, It comes to have the fuel supply system which changes the rate of an use rate and supplies said 
two or more fuel components distillled fractionally according to operational status. Said fuel supply system 
The rate of an use rate of the fuel component of fractional distillation temperature high in the heavy load 
side of a self-ignition field is made high. In the low load side of a self-ignition field, make high the rate of an 
use rate of the fuel component of low fractional distillation temperature, and let it be a summary to control 
to make high the rate of an use rate of a fuel component with many residues of a subtank in the jump-spark- 
ignition field of an inside low load. 

[0024] In order that invention according to claim 9 may solve the above-mentioned technical problem, a 
self-ignition combustion system and a jump-spark-ignition combustion system are set to the internal 
combustion engine which can switch according to operational status. A separation means to divide the 
gasoline fuel supplied to the car into two or more fuel components from which an octane value differs, Two 
or more subtanks which store two or more fuel components obtained by this separation means, respectively, 
It comes to have the fuel supply system which changes the rate of an use rate and supplies said two or more 
separated fuel components according to operational status. Said fuel supply system The rate of an use rate of 
a fuel component with an octane value high in the heavy load side of a self-ignition field is made high. In 
the low load side of a self-ignition field, make high the rate of an use rate of a fuel component with a low 
octane value, and let it be a summary to control to make high the rate of an use rate of a fuel component 
with many residues of a subtank in the jump-spark-ignition field of an inside low load. 
[0025] In order that invention according to claim 10 may solve the above-mentioned technical problem, a 
self-ignition combustion system and a jump-spark-ignition combustion system are set to the internal 
combustion engine which can switch according to operational status. A fractional distillation means to distill 
fractionally the gasoline fuel supplied to the car into two or more fuel components from which an octane 
value differs, Two or more subtanks which store two or more fuel components obtained by this fractional 
distillation means, respectively, It comes to have the fuel supply system which changes the rate of an use 
rate and supplies said two or more fuel components distillled fractionally according to operational status. 
Said fuel supply system The rate of an use rate of a fuel component with an octane value high in the heavy 
load side of a self-ignition field is made high. In the low load side of a self-ignition field, make high the rate 
of an use rate of a fuel component with a low octane value, and let it be a summary to control to make high 
the rate of an use rate of a ftiel component with many residues of a subtank in the jump-spark-ignition field 
of an inside low load. 

[0026] Invention according to claim 1 1 is set to an internal combustion engine according to claim 9 or 10 in 
order to solve the above-mentioned technical problem, when self-ignition operation continues and the 
residue of the fuel component of the direction with many operating rates becomes less than the 1st specified 
quantity in the operating range among two or more fuel components While switching so that many fuel 
components of the direction with many residues may be supplied when it increases more than the 2nd 
specified quantity with more residues of the fuel component of the direction with few operating rates than 
said 1 st specified quantity in the operating range, let it be a summary to switch to jump-spark-ignition 
combustion from self-ignition combustion. 

[0027] In order that invention according to claim 12 may solve the above-mentioned technical problem, a 
self-ignition combustion system and a jump-spark-ignition combustion system are set to the internal 
combustion engine which can switch according to operational status. A fractional distillation means to distill 
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fractionally the gasoline fuel supplied to the car into two or more fuel components from which an octane 
value differs, Two or more subtanks which store two or more fuel components obtained by this fractional 
distillation means, respectively, The fuel supply system which changes the rate of an use rate and supplies 
said two or more fuel components distillled fractionally according to operational status, The operating range 
which is equipped with a gear change intermittent control means to change the changing gears point of an 
automatic transmission, and makes high the rate of an use rate of a fuel component with a high octane value, 
An usable operating range is set up of any fuel component of the operating range which makes high the rate 
of an use rate of a fuel component with a low octane value, and an octane value. When self-ignition 
operation continued and the subtank residue of the fuel component of the direction with many rates of an use 
rate becomes less than the 1 st specified quantity in the operating range among two or more fuel components, 
Or when it increases more than the 2nd specified quantity with more subtank residues of the fuel component 
of the direction with few rates of an use rate than said 1st specified quantity in the operating range, while 
changing the changing gears point of said change gear Let it be a summary to switch so that a operating 
range with the low rate of an use rate of the fuel component of the direction with few subtank residues may 
be used with an output equivalent to the output before modification. 

[0028] In order that invention according to claim 13 may solve the above-mentioned technical problem, in 
an internal combustion engine according to claim 1 , said fuel separation means makes it a summary to have 
had the fuel filter which adsorbs the high-octane-number-fuel component in a fuel, and the heater which is 
made to evaporate the high-octane-number- fuel component to which this fuel filter stuck, and is made to 
secede from a fuel filter. 
[0029] 

[Effect of the Invention] Since the fuel which suited a operating range a fuel separation means to separate 
into two or more sorts of fuels from one kind of fuel supplied to the car, and by having had said fuel supply 
system which changes two or more each rates of an use rate of the fuel of a seed, and supplies a fuel 
according to a operating range can be used according to this invention according to claim 1 , fuel 
consumption can be improved and exhaust air can be reduced. 

[0030] According to this invention according to claim 2, since said fuel separation means was used as the 
fractional distillation machine in addition to the effect of the invention according to claim 1 , it is separable 
into two or more sorts of fuels from one kind of fuel with comparatively easy structure. 
[0031] According to this invention according to claim 3, to an effect of the invention according to claim 2 in 
addition, said fractional distillation machine The component which has the comparatively high boiling point 
from one kind of gasoline supplied to the car, using an engine's cooling water, an electric heater, exhaust air 
heat, or the combination of such arbitration as the heat source, While being able to distill fractionally using 
an engine's waste heat, without consuming the energy for fractional distillation by separating into the 
component which has the comparatively low boiling point, also when the need for the fractional distillation 
to the time between the colds arises, an electric heater can be distillled fractionally as a heat source. 
[0032] According to this invention according to claim 4, to an effect of the invention according to claim 3 in 
addition, said fractional distillation machine Before warming-up of an engine, it distills fractionally with 
said electric heater controlled by fractional distillation temperature. After warming-up of an engine It can 
distill fractionally into two or more sorts of fuels from one kind of gasoline refueled at desired fractional 
distillation temperature by distillling fractionally using the heat of the cooling water set as fractional 
distillation temperature, or the heat of the exhaust gas which sets a fractional distillation machine as 
fractional distillation temperature by the control of flow which passes a fractional distillation machine. 
[0033] According to this invention according to claim 5, according to a operating range, it is avoidable to 
remain without using only one fuel and using the fuel of another side by [ said ] having prepared the 
operating range which can be operated, without being based on the rate of an use rate of said fuel, while 
changing two or more each rates of an use rate of the fuel of a seed. 

[0034] According to this invention according to claim 6, in addition to claim 1 thru/or an effect of the 
invention according to claim 5, the fuel with which said fuel supply system suited a operating range even 
when a operating range changed how by [ said ] changing two or more said rates of an use rate according to 
the residue of the fuel of a seed can be supplied [ in / without / said / depending more than one on each rate 
of an use rate of the fuel of a seed / the operating range which can be operated ] for a long time. 
[0035] In addition to an effect of the invention according to claim 6, without .[ said ] depending more than 
one on each rate of an use rate of the fuel of a seed, in the operating range which can be operated, the 
residue of two or more sorts of fuels can equalize said fuel supply system by making high the rate of an use 
rate of a fuel with many residues, and, according to this invention according to claim 7, the residue of two or 
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more sorts of separated fuels can prevent resulting in a minimum or an upper limit. 

[0036] According to this invention according to claim 8, the fuel supply system which changes the rate of an 
use rate and supplies two or more fuel components obtained from the gasoline fuel supplied to the car by the 
separation means according to operational status The rate of an use rate of the fuel component of fractional 
distillation temperature high in the heavy load side of a self-ignition field is made high. By controlling by 
the low load side of a self-ignition field to make high the rate of an use rate of the fuel component of low 
fractional distillation temperature, and to make high the rate of an use rate of a fuel component with many 
residues of a subtank in the jump-spark-ignition field of an inside low load While being able to improve fuel 
consumption, being able to use as usable the fuel which suited a operating range and being able to reduce 
exhaust air, it can prevent that one of fuel components remains. 

[0037] According to this invention according to claim 9, the fuel supply system which changes the rate of an 
use rate and supplies two or more fuel components obtained from the gasoline fuel supplied to the car by the 
separation means according to operational status The rate of an use rate of a fuel component with an octane 
value high in the heavy load side of a self-ignition field is made high. By controlling by the low load side of 
a self-ignition field to make high the rate of an use rate of a fuel component with a low octane value, and to 
make high the rate of an use rate of a fuel component with many residues of a subtank in the jump-spark- 
ignition field of an inside low load While being able to improve fuel consumption, being able to use as 
usable the fuel which suited a operating range and being able to reduce exhaust air, it can prevent that one of 
fuel components remains. 

[0038] According to this invention according to claim 10, the fuel supply system which changes the rate of 
an use rate and supplies two or more fuel components from which the octane value obtained from the 
gasoline fuel supplied to the car by the fractional distillation means differs according to operational status 
The rate of an use rate of a fuel component with an octane value high in the heavy load side of a self- 
ignition field is made high. By controlling by the low load side of a self-ignition field to make high the rate 
of an use rate of a fuel component with a low octane value, and to make high the rate of an use rate of a fuel 
component with many residues of a subtank in the jump-spark-ignition field of an inside low load While 
being able to improve fuel consumption, being able to use as usable the fuel which suited a operating range 
and being able to reduce exhaust air, it can prevent that one of fuel components remains. 
[0039] According to this invention according to claim 1 1, it adds to an effect of the invention according to 
claim 9 or 10. when self-ignition operation continues and the residue of the fuel component of the direction 
with many operating rates becomes less than the 1 st specified quantity in the operating range among two or 
more fuel components While switching so that many fuel components of the direction with many residues 
may be supplied when it increases more than the 2nd specified quantity with more residues of the fuel 
component of the direction with few operating rates than said 1st specified quantity in the operating range 
By switching to jump-spark-ignition combustion from self-ignition combustion, the underflow of two or 
more subtanks stored for every fuel component separated or distillled fractionally or overflow can be 
prevented. 

[0040] According to this invention according to claim 12, a self-ignition combustion system and a jump- 
spark-ignition combustion system are set to the internal combustion engine which can switch according to 
operational status. The operating range which makes high the rate of an use rate of a fuel component with a 
high octane value, and the operating range which makes high the rate of an use rate of a fuel component 
with a low octane value, An usable operating range is set up of any fuel component of an octane value. 
When self-ignition operation continued and the subtank residue of the fuel component of the direction with 
many rates of an use rate becomes less than the 1 st specified quantity in the operating range among two or 
more fuel components, Or when it increases more than the 2nd specified quantity with more subtank 
residues of the fuel component of the direction with few rates of an use rate than said 1st specified quantity 
in the operating range, while changing the changing gears point of said change gear The fuel of the direction 
with many residues can be used by switching so that a operating range with the low rate of an use rate of the 
fuel component of the direction with few subtank residues may be used with an output equivalent to the 
output before modification, without spoiling operability, such as an acceleration property over the amount of 
treading in of an accelerator pedal. 

[0041] According to this invention according to claim 13, in addition to an effect of the invention according 
to claim 1 , said fuel separation means can make the fuel separation means for separating a high-octane- 
number- fuel component and a low octane value fuel component from a fuel the thing of easy structure by 
having had the fuel filter which adsorbs the high-octane-number-fuel component in a fuel, and the heater 
which is made to evaporate the high-octane-number-fuel component to which this fuel filter stuck, and is 
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made to secede from a fuel filter. 
[0042] 

[Embodiment of the Invention] Hereafter, this invention is explained based on a drawing. Drawing 1 is 
system configuration drawing showing 1 operation gestalt of the internal combustion engine concerning this 
invention, and shows the example which applied this invention to the gasoline engine. 
[0043] The electronic control unit 1 with which a gasoline engine controls the whole engine and the rate of 
an use rate of a fuel in drawing 1 (it abbreviates to ECU hereafter), The Maine gas tank 8 with which a 
gasoline is refueled from the exterior, The fractional distillation machine and 9 which are divided into the 
low octane value fuel which has the high octane number fuel which has a high-boiling point and a high 
octane value for the gasoline supplied from the Maine gas tank 8 by the difference in the boiling point of a 
fuel component, a low-boiling point, and a low octane value, The high octane number fuel distillled 
fractionally, A low octane value fuel The high voltage intermittent pump 16 which sends out intermittently 
residue a total of 12 and 13 high octane number fuel prepared in the sub fuel tanks 10 and 1 1 stored, 
respectively and each subtank 10 and 1 1 by the high voltage force, the adjustable force pump 15 which 
sends out a low octane value fuel by the desired constant pressure, It has the fuel injection valve 17 and 
ignition plug 18 with which a fuel is supplied from the fuel line pressure force gauge 14 which detects the 
output line pressure force of the adjustable force pump 15, the adjustable force pump 15, and the high 
voltage intermittent pump 1 6, the valve timing adjustable device 1 9, the engine 20, and the automatic 
transmission 21. 

[0044] The operating-range judging section 2 ECU1 judges a operating range at an engine load and an 
engine rotational frequency to be, the fuel which determines the operating rate or mixing ratio of a high 
octane number fuel and a low octane value fuel — a mixing ratio — with the decision section 3 The valve 
timing control section 4 which controls the valve timing adjustable device 1 9 in order to realize the 
combustion conditions according to a operating range, It has the high voltage intermittent pump-control 
section 5 which controls the high voltage intermittent pump 16, the adjustable pressure pump-control section 
6 which controls the adjustable force pump 15, and the automatic gear change mechanism section 7 which 
controls the changing gears point of an automatic transmission 21 . 

[0045] The valve timing adjustable device 19 is a device in which the closing motion timing of an inlet 
valve and an exhaust valve with which an engine 20 is equipped is changed. As a valve timing adjustable 
device 19, it is publication number. The device indicated by 9 No. -242520 official report and JP,2000- 
73797,A is applicable. 

[0046] The valve timing adjustable device 1 9 is closing in the middle of closing and an inhalation-of-air 
stroke of an inlet valve in the middle of an exhaust air stroke of an exhaust valve, the amount of internals 
EGR is controlled, or it establishes the period when the both sides of an inlet valve and an exhaust valve will 
be in a closeout condition, makes the closeout stage of an inlet valve late, and operates lowering the 
substantial compression ratio of an engine 20 etc. 

[0047] Next, actuation of the gestalt of this operation is explained. From the Maine gas tank (it is only 
hereafter called the Maine tank) 8, the fractional distillation machine 9 is connected by the fuel line. The 
cooling water path 22 of the elevated-temperature cooling water which faces to a radiator from an engine, 
and the low-temperature cooling water which faces to an engine from a radiator is established in the 
fractional distillation machine 9 as an elevated-temperature heat source and a source of low warm 
temperature (heat sink). And the gasoline component which has the high boiling point with the temperature 
of this elevated-temperature cooling water, and a gasoline component with the boiling point lower than this 
temperature are separated, and the gasoline which evaporated with low-temperature cooling water is 
liquefied again. 

[0048] For example, if the circulating water temperature after warming-up considers as 80 degrees C, it will 
separate into the component (high-boiling point component) which evaporates at temperature higher than 80 
degrees C, and the component (low-boiling point component) which evaporates at temperature lower than 
80 degrees C. Furthermore, when describing in the detail and the gasoline of RON (research octane number) 
100 is distillled fractionally at 80 degrees C, the original gasoline is obtained for a high-boiling point 
gasoline component with the large molecular weight of the high octane value of RON 108 (high octane 
number fuel) 45% by the abbreviation volume, and the volume of the original gasoline is obtained for a low- 
boiling point gasoline component with the small molecular weight of the low octane value of RON94 (low 
octane value fuel) 55%. Under the present circumstances, the total amount of gasoline fractional distillation 
is set up so that it may increase more than the amount of gasolines consumed at the time of the engine 
maximum load. 
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[0049] In addition, instead of liquefying an evaporation gasoline with low-temperature cooling water, you 
may liquefy with air cooling, and it changes to elevated-temperature cooling water as an elevated- 
temperature heat source, and utilization of the exhaust air heat after warming-up, the electric heater which 
uses the power of a dc-battery as an elevated-temperature heat source is also still more possible at the time 
between [ before warming-up ] the colds. 

[0050] The high octane number fuel and low octane value fuel which were separated with the fractional 
distillation vessel 9 are dedicated to each subtank 10 and 1 1 connected to the fractional distillation machine 
9. Residue 12 [ a total of] and 13 are prepared in each subtank 10 and 11, and the signal according to the 
residue of each fuel component is sent to ECU1. With the adjustable force pump 15, a pressure is applied 
and, as for the high octane number fuel of the subtank 10, is supplied to one fuel injection valve 17 by the 
high voltage intermittent pump 16, respectively, as for the low octane value fuel from the subtank 1 1 . 
[0051] And by controlling the supply fuel pressure of these high octane number fuels and a low octane value 
fuel by residual-pressure control of the high voltage intermittent pump 16 by the high voltage intermittent 
pump-control section 5 of ECU 1, and pressure control of the adjustable force pump 15 by the adjustable 
pressure pump-control section 6, it is constituted so that the operating rate or the mixed rate of the injection 
quantity per injection of both the fuels injected from a fuel injection valve 17, i.e., both the fuels under 
injection, may be controlled. 

[0052] Drawing 2 is a sectional view explaining the detailed structure of a fuel injection valve 17. The fuel 
injection valve 17 is equipped with the valve body 101, the needle valve 102, the spring 103 that energizes a 
needle valve 102 to a clausilium side, and the check valve 1 10 in drawing 2 . 102d of cone sections of the 
cone form established at the head of major diameter 102a which slides on the inside of a valve body 101 up 
and down, taper section 1 02b following this, narrow diameter portion 1 02c following this, and narrow 
diameter portion 102c is prepared in the needle valve 102. 

[0053] An injection tip 105 is formed in the point of a valve body 101, and it has become the sheet section 
104 with which the inside contacts immediately and 102d of needle-valve cone sections plugs up an 
injection tip 105. 

[0054] Moreover, the up fuel bank 1 08 which is the space section annularly prepared in the perimeter of 
needle-valve taper section 102b at the valve body 101, The annular point fiiel bank 106 which was prepared 
in the perimeter of the point of needle-valve narrow diameter portion 1 02c and which is the space section, 
The fuel path 107 to which a low octane value fuel is supplied from an adjustable force pump through a 
check valve 1 1 0 while a point carries out opening to the point fuel bank 1 06, While a point carries out 
opening to the up fuel bank 108, the fuel path 109 to which a high octane number fuel is supplied from a 
high voltage intermittent pump is formed. 

[0055] Here, the viscosity of a high octane number fuel is higher than the viscosity of a low octane value 
fuel, and since it excels relatively [ lubricity / in high voltage ], the lubrication of moving part, such as 
needle-valve major diameter 102a, to the valve body 101 of a fuel injection valve 17 is performed by the 
high octane number fuel. 

[0056] Moreover, the fuel injection valve 17 is made to open, when the fuel pressure of the up fuel bank 108 
acts on needle- valve taper section 102b as upward force, overcomes the thrust of a spring 103, a needle 
valve 1 02 is slid up and 1 02d of needle- valve cone sections separates from the valve body sheet section 1 04 
with the intermittent high voltage of a high octane number fuel. 

[0057] On the other hand, a low octane value fuel is supplied to a fuel injection valve 17 by the adjustable 
force pump 1 5 by the constant-pressure force in which pressure control is possible. Since they are 
previously injected when the supply pressure of the low octane value fuel for the adjustable force pump to 
the residual pressure was high, many low octane value fuels collect on the point fuel bank 106, therefore a 
needle valve 102 opens at the time of termination of the intermittent injection of a high octane number fuel, 
many injection rates of a low octane value fuel are made. 

[0058] On the contrary, by lowering the supply pressure of a low octane value fuel, and making it low 
whether it is more equivalent than a residual pressure when the intermittent injection of a high octane 
number fuel is completed, it cannot collect on the point fuel bank 106 of a fuel injection valve, but most 
injection fuels turn into a high octane number fuel mostly at the time of the injection which starts in lift 
lifting of the needle valve 102 by the high octane number fuel and a low octane value fuel can lessen the 
injection rate of a low octane value fuel to lessen a low octane value fuel -injection rate. 
[0059] Although the whole fuel quantity turns into injection quantity according to a load here, this is the 
sum total of the fuel quantity which carries out intermittent injection, and the fuel quantity supplied by the 
constant pressure. For this reason, although the whole injection quantity is decided by demand of an 
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operator's torque, it wants to control the mixed rate in that case. For this reason, when the amount of whole 
is decided, next, according to the residue of the two above-mentioned subtanks 1 0 and 1 1 , it will decide 
whether to carry out how much many mixed injections of which fuel, and the injection quantity of 
intermittent injection and the level of a constant pressure will be decided so that it may become it. 
[0060] more — detailed — the fuel of ECU 1 — a mixing ratio — the constant-pressure level of the adjustable 
force pump which the residual pressure of the high voltage intermittent pump 16 with which the whole 
injection quantity and the injection rate of both the fuels in the inside of it are determined, and the high 
voltage intermittent pump-control section 5 controls them by the decision section 3 according to the 
determined injection rate, or the adjustable pressure pump-control section 6 controls will be controlled. 
[0061] Although the high voltage intermittent pump 16 controls a high voltage feeding period, this high 
voltage feeding period is a period which a needle valve opens, and has determined the amount by which the 
fuel of a constant pressure and the fuel of the sum total of a fuel which carries out intermittent feeding are 
injected after all. That is, the whole fuel quantity is decided by the valve-opening period of a high voltage 
intermittent-injection pump. Since the fuel quantity of the constant pressure which accumulates in a fuel 
injection valve point is decided by the constant pressure, a mixed rate will be decided. 
[0062] Thus, an injection rate is controllable by controlling both of the supply pressure of the fuel quantity 
which carries out intermittent injection, and the fuel supplied by the constant pressure. In addition, this fuel 
injection valve may be used for any of inlet port injection of fuel or the direct injection in a cylinder. 
[0063] Moreover, with this operation gestalt, the valve timing adjustable device 19 which can carry out 
adjustable control of the valve timing of an induction-exhaust valve is established. For example, it changes 
so that the stage when an exhaust valve is closed a little early at in the middle of an exhaust stroke, and an 
inlet valve opens valve timing may also become in the middle of an intake stroke and it may delay, and the 
stage which an inlet valve closes is made late and it has come to control the amount of minus overlap or to 
be able to perform control of lowering a substantial compression ratio. 

[0064] It is also possible to lower a substantial compression ratio so that can control the amount of residual 
gas, and a compression ratio can also be controlled by this, and temperature and a pressure required for self- 
ignition can be obtained and jump spark ignition may become possible. 

[0065] Drawing 3 is the map in which it was shown whether it is the field which classifies into the partition 
of the jump-spark-ignition field (Al) and self-ignition field at the operating-range partition in a gestalt, i.e., 
the load, and engine rotational frequency of this operation and 3 which are further set to B from A2 and C 
from a heavy load to a low load side in the inside of a self-ignition field fields, and uses which fuel. The 
field of Al and A2 of any fuel of a high octane number fuel and a low octane value fuel may be available, 
and the mixing ratio of both arbitration is sufficient as it. As for the field of B, a pile high octane number 
fuel suits knocking at a lifting for a heavy load, and the low octane value fuel the field of C excels [ fuel ] in 
combustion stability for a low load suits. 

[0066] The map of drawing 3 is referred to by the operating-range judging section 2 of ECU 1, and it is 
judged whether it is which operating range. 

[0067] It is desirable to also make relatively and low the amount of the internal EGR which the octane value 
of a fuel is relatively high since a self-ignition field can be divided into the above-mentioned 3 field mainly 
with the magnitude of a load if supplemented about self-ignition here, and the self-ignition range is 
restricted by knocking in the field B by the side of a heavy load, a compression ratio is relatively low, and 
exhaust gas is made to remain in a cylinder, and is recycled. 

[0068] On the other hand, in order to promote the self-ignition of thin gaseous mixture, the field C by the 
side of the low load of a self-ignition field of the octane value of a fuel is relatively low, its compression 
ratio is relatively high, and it is desirable to also make [ many ] the amount of internals EGR relatively. A 
real compression ratio and the amount of internals EGR can be performed by controlling the valve timing 
adjustable device 19 from the valve timing control section 4 of ECU1 . furthermore, the gaseous mixture by 
the spark of an ignition plug — it is desirable to promote self-ignition with means, such as activation energy 
assistance. 

[0069] Moreover, as for a fuel octane value, a compression ratio, or the amount of internals EGR, in the 
field A2 of the middle load of Field B and Field C, it is desirable that it is in middle level relatively. Thus, 
by controlling an engine control parameter according to a load, it is desirable to make self-ignition cause 
stably. 

[0070] Next, in each operating range of Al, A2, B, and C which were shown in drawing 3 , the concrete 
valve timing by the valve timing adjustable device 19 is explained with reference to the valve timing 
diagram of drawing 10 . 
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[0071] At the time of self-ignition operation in a C region, it is set as the valve timing shown in drawing 10 
(a), it opens closing and an inlet valve for an exhaust valve late early, and takes the so-called large amount 
of minus overlap while using a low octane value fuel, since self-ignition cannot break out most easily due to 
a low load side. Self-ignition makes it easy to supply the following cycle, to make gas temperature in a 
cylinder sufficiently high by this, by making the exhaust gas of the cycle before a large quantity into EGR 
gas, and to occur. 

[0072] Furthermore, self-ignition is made easy to carry out the close stage of an inlet valve early, to consider 
as near a bottom dead point, to take a geometric high compression ratio, to make thermal stress in a cylinder 
high near a top dead center, and to carry out. 

[0073] At the time of self-ignition operation in area B, since it is the heavy load side of a self-ignition field, 
knocking is set as the valve timing shown in drawing 1 0 (b) while using a high octane number fuel by that 
of a lifting or a cone by self-ignition coming rapidly, closing and an inlet valve are late opened for an 
exhaust valve early, and the so-called small amount of minus overlap is taken. As this supplies the following 
cycle by making the exhaust gas of the cycle before small quantity into EGR gas and the gas temperature in 
a cylinder does not change not much highly, it is made to happen slowly so that self-ignition may not 
happen rapidly. 

[0074] Furthermore, as the close stage of an inlet valve is made later than near a bottom dead point, a 
geometric compression ratio becomes low, and the thermal stress in a cylinder is seldom improved near a 
top dead center, self-ignition is caused slowly. 

[0075] At the time of self-ignition operation in A2 field, since it is the inside load side of a self-ignition 
field, for self-ignition, the field of moderate temperature and a pressure can be realized in a cylinder, and 
can employ both of a high & low octane value fuel. For this reason, the valve timing shown in drawing 10 
(c) is set up, closing and an inlet valve are early opened a little for an exhaust valve a little late, the so-called 
amount of minus overlap is set as medium extent of B and C, and the amount supplied to the following cycle 
by making the exhaust gas of a before cycle into EGR gas is also made into medium extent of B and C. 
Thereby, the gas temperature in a cylinder becomes high moderately, and even if an octane value is high and 
it is low, self-ignition happens slowly. 

[0076] Furthermore, as the close stage of an inlet valve is made a little later than near a bottom dead point, a 
geometric compression ratio becomes a little low and it becomes medium extent of B and C about the 
thermal stress in a cylinder near a top dead center, self-ignition is caused slowly. 

[0077] At the time of operation in Al field, since it is a jump-spark-ignition operating range, unlike self- 
ignition combustion, it is not necessary to raise the thermal stress in a cylinder. 

[0078] For this reason, the valve timing shown in drawing 1 0 (d) is set up, it opens earlier than the stage 
when closing closes an exhaust valve and an exhaust valve closes an inlet valve late, and the so-called 
amount of overlap is prepared. 

[0079] Since it is also suppressed that the temperature in the cylinder by EGR gas changes highly while it is 
almost lost by this that the burned gas of a before cycle is supplied to the following cycle as EGR gas and 
good flame propagation is performed, knocking is also suppressed. 

[0080] Furthermore, as the close stage of an inlet valve is made later than near a bottom dead point and a 
geometric compression ratio becomes low, knocking at the time of jump spark ignition is controlled by 
controlling the thermal stress in a cylinder near a top dead center. 

[0081] Next, actuation of the gestalt of this operation is explained with reference to a flow chart. Drawing 4 
is a flow chart which shows outline actuation of this operation gestalt. First, an engine's load and rotational 
frequency are read into ECU1, and it distinguishes any of Al, A2, B, and C operating range is with 
reference to a map like drawing 3 beforehand memorized based on the load and the rotational frequency 
(step 10 and a following step are abbreviated to S). When a operating range is B or C, subsequently, the 
residue meter of two subtanks is read and each residue of a high octane number fuel and a low octane value 
fuel is detected (SI 2). 

[0082] Subsequently, it judges whether as for the case of the remaining fuel B corresponding to a operating 
range, i.e., a field, in the case of a high octane number fuel and Field C, there are more residues of a low 
octane value fuel than the minimum value MIN (SI 4). If [ than the minimum value MIN ] more, only the 
fuel corresponding to a operating range will be used (SI 6), and it will branch to S26 later mentioned in order 
to set up the valve timing according to a operating range. 

[0083] With [ the remaining fuel of the operating-range response by the judgment of S14 ] MIN [ below ], 
the pumps 15 and 16 of a fuel are controlled to gather the activity ratio (mixing percentage) of the fuel of 
another side (S20), and it judges whether the fuel corresponding to a operating range increases (S22). If the 
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amount of fractional distillation of the fuel corresponding to a operating range exceeds the amount used, the 
remaining fuel will increase, and if the amount used exceeds the amount of fractional distillation, the 
remaining fuel will decrease. 

[0084] In the judgment of S22, if the remaining fuel corresponding to a operating range is increasing 
Maintain the rate of a fuel use rate at the event (S24), distinguish a operating range (S26), and if a operating 
range is C While setting up the valve timing of drawing 10 for the increment in EGR, and the self-ignition 
combustion formed into the high compression ratio (a), the return of the auxiliary ignition signal for [ of 
self-ignition combustion ] raising a reaction (activity radical formation reaction) beforehand is outputted and 
(S28) carried out. 

[0085] By the judgment of S26, if a operating range is B, the return of the valve timing of drawing 10 for 
EGR reduction and the self-ignition combustion formed into the low compression ratio (b) will be set up and 
(S30) carried out. 

[0086] In order to switch to jump-spark-ignition combustion in the judgment of S22 noting that the fuel 
corresponding to a operating range cannot be used, in spite of being a self-igniting fuel field if the remaining 
fuel corresponding to a operating range is not increasing, The pumps 1 5 and 1 6 of a fuel are controlled to 
use only the fuel of another side (S32), and while setting it as the valve timing of drawing 10 (d) which is 
the usual valve timing for jump-spark-ignition combustion, the return of the jump-spark-ignition signal is 
outputted and (S34) carried out. 

[0087] In the operating-range judging of S10, if it is Al or A2, since it is the operating range which may use 
which fuel, subsequently, the residue meter of two subtanks is read and each residue of a high octane 
number fuel and a low octane value fuel is detected (S40). 

[0088] Subsequently, if the remaining fuel and the minimum value MIN of each sub tank are compared 
(S42) and there is only one residue below by MIN, pumps 15 and 16 will be controlled to use only the fuel 
of another side (S44). Moreover, if both the remaining fUel of both subtanks has exceeded the minimum 
value by the judgment of S42, the rate of an use rate of the fuel of the direction with many residues will be 
gathered (S46). And a operating range is distinguished (S48), if it is Al, it will move to S34 and setting out 
for jump-spark-ignition combustion will be performed. If a operating range is A2, a return will be set up and 
(S50) carried out to the valve timing of drawing 10 for self-ignition combustion (c). 

[0089] As mentioned above, from that of controlling, as shown in drawing 4 , when there is more remaining 
fuel which suited the self-ignition combustion zones B or C among the fuels distillled fractionally than the 
minimum value, the fuel which suited a operating range can be used and reduction of fuel consumption and 
clarification of exhaust air can be attained. Furthermore, when the fuel which suited a operating range 
cannot be used, it considers as jump-spark-ignition combustion using the fuel of another side, and in the 
operating range which can use any fuel, the thing which only a fuel is exhausted and the fuel of another side 
remains while it distillled fractionally can be avoided by controlling to use the fuel of the direction with 
many residues, and the time and effort of oiling to the Maine tank can be reduced. 

[0090] In addition, when measuring the residue of two subtanks with a MIN value, a comparison, or mutual, 
the value which amended the residue value may be used in consideration of the volume yield of the high 
octane number fuel and low octane value fuel which are obtained by fractional distillation, and 45:55. That 
is, when residue a total of 13 indicated value of the subtank 1 1 of Qh and a low octane value fuel is set to Qr 
for residue a total of 12 indicated value of the subtank 10 of a high octane number fuel, 0.9Qh(s) and low 
octane value remaining fuel may be calculated [ effectual remaining fuel ] for a high-octane-number-fuel 
residue as l.lQr(s). 

[0091] Drawing 5 thru/or drawing 7 are the detailed control flow charts of this operation gestalt. Drawing 5 
mainly explains the control action for which any fuel of a high octane number fuel or a low octane value 
fuel uses many fuels of the direction with many residues in the available jump-spark-ignition combustion 
zone Al and the inside load self-ignition combustion zone A2 from the start point of control. Drawing 6 
explains actuation of the heavy load self-ignition combustion zone B which a high octane number fuel suits, 
and drawing 7 explains actuation of the low load self-ignition combustion zone C which a low octane value 
fuel suits. 

[0092] In drawing 5 , first, a rotational frequency and a load are detected and a operating range is 
distinguished with reference to a map as shown in drawing 3 based on this (SI 02). When a operating range 
is set to C (SI 04), it moves to drawing 7 . When a operating range is set to B (SI 06), it moves to drawing 6 . 

[0093] When any fuel becomes the available field of Al or A2 (SI 08), it reads the residue meter of two 
subtanks, and a operating range detects remaining fuel (SI 10). Subsequently, both remaining fuel judges 
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more than the minimum residue (MIN) (SI 12). 

[0094] If there are few residues of a high octane number fuel than the minimum (SI 14), the supply pressure 
of the low octane value fuel by the adjustable force pump will be raised more nearly substantially than the 
residual pressure of a high voltage intermittent pump so that only a low octane value fuel may be used 
(SI 16). And ignition timing, the amount of residual gas, a compression ratio, etc. output and (SI 36) carry 
out the return of an ignition signal and the adjustable valve timing device indication signal so that fine 
adjustment which suited fields Al or A2 may be performed. 

[0095] In the judgment of S 1 12, which remaining fuel compares the indicated value of the residue meter of 
two subtanks, if [ than the minimum residue ] more (SI 20) (SI 22). If there are many residues of a low 
octane value fuel (SI 24), it will move from the pressure of the adjustable force pump which controls the 
supply pressure of a low octane value fuel so that the injection rate of a low octane value fuel increases to 
raising (S126) and S136. 

[0096] In the comparison of SI 22, if there are many residues of a high octane number fuel (SI 28), it will 
move from the pressure of the adjustable force pump which controls the supply pressure of a low octane 
value fuel so that the injection rate of a low octane value fuel decreases to lowering (SI 30) and SI 36. 
[0097] In the judgment of SI 12, if there are few residues of a low octane value fuel than the minimum 
(SI 32), the pressure of the adjustable force pump which controls the supply pressure of a low octane value 
fuel will be lowered rather than the residual pressure of a high voltage intermittent pump so that only a high 
octane number fuel may be used (SI 34), and it will move to SI 36. 

[0098] In this way, when any fuel controls the supply pressure of a low octane value fuel by the adjustable 
force pump in the usable operating range of Al or A2, the operating rate of the fuel of the direction with 
much remaining fuel can be made [ many ]. 

[0099] In addition, as long as it puts in another way, an injection rate may be set up by the difference in the 
relative magnitude of the residue of two tanks according to a fuel activity rate and the map defined 
beforehand. For example, you may set up so that the injection rate of a fiiel with many [ of a residue / in 
many cases ] residue differences of two tanks may increase. 

[0100] the combustion-control parameter of engines, such as such change control, simultaneously ignition 
timing, valve timing of a fuel, — the need - responding — the description of the fuel — it controls according 
to the map beforehand defined to compensate for change. 

[0101] Next, in the heavy load self-ignition combustion zone B of drawing 3 , since a high octane number 
fuel suits, if it is more than the minimum as which the residue of the subtank of a high octane number fuel 
was determined beforehand, the fixed supply pressure of a low octane value fuel will be set up so that it may 
become below the residual pressure of the intermittent injection of a high octane number fuel, so that a high 
octane number fuel may mainly be injected. 

[0102] Drawing 6 shows the flows of control when being in this field B. It is in this operating range B for a 
long time, and when the amount of residuals of a high octane number fuel becomes less than the minimum 
defined beforehand, the supply pressure of a constant pressure is raised so that the mixed rate of a low 
octane value fuel may be increased. 

[0103] Since rapid combustion which is close to knocking takes place according to this at the time of self- 
ignition if it remains as it is, valve timing is controlled so that the amount of minus overlap decreases, and 
the amount of residual gas is decreased or it performs making late the stage which an inlet valve closes and 
lowering a substantial compression ratio. While making a fixed supply pressure high so that only a low 
octane value fuel may be injected when the amount of residuals of a high octane number fuel still is not 
recovered, Field B is changed to flame propagation operation by jump spark ignition. 

[0104] For this reason, while controlling valve timing, lessening the amount of minus overlap and reducing 
the amount of residual gas, a compression ratio is reduced and it is made for knocking not to take place. 
Moreover, when taking time amount while such a parameter being controlled, ignition timing is adjusted if 
needed so that knocking may not occur and it may light at a late stage. 

[0105] In drawing 6 , by the case where a operating range turns into the heavy load self-ignition combustion 
zone B which a high octane number fuel suits, the remaining fuel of two subtanks is detected first (SI 40), 
and both remaining fuel and the minimum residue (MIN) are measured (SI 42). If there are few residues of a 
low octane value fuel than the minimum (SI 44), the supply pressure of the low octane value fuel by the 
adjustable force pump will be lowered more nearly substantially than the residual pressure of a high voltage 
intermittent pump so that only a high octane number fuel may be used (SI 48). And in order to perform self- 
ignition combustion, the return of the adjustable valve timing device indication signal is outputted and 
(SI 50) carried out so that the amount of residual gas may increase, and a compression ratio may become 
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high. 

[0106] In the comparison of SI 42, if [ than the minimum residue ] more (SI 46), it will move from which 
residue to SI 48. 

[0107] In the comparison of SI 42, if there are few residues of a high octane number fuel than the minimum 
(SI 52), the supply pressure of the low octane value fuel by the adjustable force pump will be raised so that 
the injection rate of a low octane value fuel may increase (SI 54). Subsequently, if it is not judging and 
(SI 56) increasing [ whether the residue of a high octane number fuel is increasing below with the minimum 
residue, and ] (SI 58), so that only a low octane value fuel may be used In order to raise the supply pressure 
of a low octane value fuel more nearly substantially than the residual pressure of a high voltage intermittent 
pump (SI 60) and to perform jump-spark-ignition combustion The return of an adjustable valve timing 
device indication signal and the ignition signal is outputted and (SI 62) carried out so that the amount of 
residual gas may decrease, and a compression ratio may become low. 

[0108] If it is increasing (SI 64), in order to maintain an injection rate as it is (SI 66) and to perform self- 
ignition combustion by the judgment of SI 56, the return of the adjustable valve timing device indication 
signal is outputted and (SI 68) carried out so that the amount of residual gas may increase more, and a 
compression ratio may become higher. 

[0109] Next, when a operating range is in the field C of drawing 3 for a long time, many low octane value 
fuels used by the low load self-ignition combustion zone C will be consumed. The flows of control in this 
case are shown in drawing 7 . 

[0110] If the residue of a low octane value fuel is higher than the minimum level defined beforehand, it will 
be made for most injection fuels to turn into [ a low octane value fuel ] a low octane value fuel at the time of 
injection, as the supply pressure of an adjustable force pump is made high and a low octane value fuel 
occupies many points of a fuel injection valve so that may mainly be injected. 

[0111] Here, if the residue of this low octane value fuel becomes below the minimum, the injection rate of a 
high octane number fuel with many residues will be increased. If this is performed, since self-ignition will 
stop being able to happen easily in this field, other parameters are controlled to be [ self-ignition ] lifting- 
easy and to carry out it. For example, it is whether to carry out the stage when it lights with an ignition plug 
or an adjustable valve timing device is controlled, the amount of residual gas is made [ many ] at, or an inlet 
valve closes it near a bottom dead point, and to take a substantial high compression ratio. 
[0112] When the residue of a low octane value fuel still is not recovered, it is made lower than the residual 
pressure at the time of injection termination of the high octane number fuel which carries out intermittent 
injection of the fixed supply pressure of a low octane value fuel so that a whole-quantity high octane number 
fuel may be injected. Simultaneously, since self-ignition is not carried out the way things stand, jump spark 
ignition is performed and it changes to combustion by the usual flame propagation. While a compression 
ratio changes valve timing so that it may fall to extent to which knocking does not take place, it reduces the 
amount of residual gas, and reduces the amount of air suction systems of new mind, and it is made to 
become the value higher than 24 the flame propagation of whose air- fuel ratio can be carried out, for 
example. 

[0113] A high octane number fuel with many residues is mainly used in this condition, the amount of the 
low octane value fuel used is stopped, and this condition is continued until it recovers to the residue as 
which the residue of the subtank of the low octane value fuel generated by fractional distillation was 
determined beforehand. 

[0114] In drawing 7 , by the case where a operating range turns into the low load self-ignition combustion 
zone C which a low octane value fuel suits, the remaining fuel of two subtanks is detected first (SI 70), and 
both remaining fuel and the minimum residue (MIN) are measured (SI 72). If there are few residues of a 
high octane number fuel than the minimum (SI 74), the supply pressure of the low octane value fuel by the 
adjustable force pump will be raised more nearly substantially than the residual pressure of a high voltage 
intermittent pump so that only a low octane value fuel may be used (SI 78). And in order to perform self- 
ignition combustion, the return of the adjustable valve timing device indication signal is outputted and 
(SI 80) carried out so that the amount of residual gas may increase, and a compression ratio may become 
high. 

[01 15] In the comparison of SI 72, if [ than the minimum residue ] more (SI 76), it will move from which 
residue to SI 78. 

[0116] In the comparison of SI 72, if there are few residues of a low octane value fuel than the minimum 
(SI 82), the supply pressure of the low octane value fuel by the adjustable force pump will be lowered so that 
the injection rate of a high octane number fuel may increase (SI 84). Subsequently, if it is not judging and 
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(SI 86) increasing [ whether the residue of a low octane value fuel is increasing below with the minimum 
residue, and ] (SI 88), so that only a high octane number fuel may be used In order to lower the supply 
pressure of a low octane value fuel rather than the residual pressure of a high voltage intermittent pump 
(SI 90) and to perform jump-spark-ignition combustion The return of an adjustable valve timing device 
indication signal and the ignition signal is outputted and (SI 92) carried out so that the amount of residual 
gas may decrease, and a compression ratio may become low. 

[01 17] An adjustable valve timing device indication signal is outputted, and in order to make ignition of 
self-ignition combustion easy, the return of the self-ignition acceleration directions, such as an ignition 
signal, is outputted and (SI 98) carried out [ if it is increasing (SI 94) in order to maintain an injection rate as 
it is (SI 96) and to perform self-ignition combustion by the judgment of SI 86, ] still more preferably, so that 
the amount of residual gas may increase more, and a compression ratio may become higher. 
[01 18] Moreover, also in which operating range, although not illustrated, when the upper limit the residue of 
each fiiel was beforehand decided to be with the residue meter is exceeded, it can prevent that a subtank is 
covered with the superfluous fuel component distillled fractionally by changing so that the fuel may be used. 

[0119] or the residue of the fuel which was beforehand defined by each operating range and which is 
assumed — more than a minimum — it is — in addition — and when the residue of one of the two's fuel 
already exceeds an upper limit, fractional distillation with a fractional distillation machine is stopped, and it 
can prevent that a subtank is superfluously covered with a fuel too much. 

[0120] Moreover, in each operating range, although not illustrated, when the residue of the fuel which was 
defined beforehand and to assume is over the upper limit, fractional distillation is stopped and it can prevent 
collecting too much, since the fractional distillation fuel supplied to a subtank has little consumption with an 
engine. 

[0121] Thus, while using properly the fuel with which two kinds of octane values obtained by fractional 
distillation for every engine operating range differ By determining many which fuels are injected with the 
amount of residuals in the subtank, and adjusting engine ignition timing and valve timing according to it the 
operating range for which the fuel with which two kinds of octane values obtained by fractional distillation 
differ can be consumed with sufficient balance, and each is needed — setting — the maximum — only the fuel 
of each long time amount can consume now mostly. For this reason, the class of fuel is changed, the 
opportunity which can use the optimal fuel increases for every operating range, and effectiveness, such as 
improvement in fuel consumption and clarification of exhaust air, becomes possible [ obtaining to the 
maximum extent ]. 

[0122] There are few residues of a high octane number fuel than the minimum value, and drawing 8 is a 
graph which shows modification of the automatic gear change property at the time of replacing with a high 
octane number fuel and using a low octane value fuel, when the internal combustion engine of this operation 
gestalt is carried in a car and it combines with an automatic transmission (sign 21 of drawing 1 ). 
[0123] In this drawing, a continuous line is the usual gear change pattern, and it is a gear change pattern 
when a broken line cannot use a high octane number fuel. When a high octane number fuel cannot be used, 
by moving a changing gears point to a high-speed side from usual, torque lowering was compensated and 
the acceleration property equivalent to usual has been acquired. In addition, although not illustrated, the 
down-shift side is also moving the changing gears point to the high-speed side similarly. 
[0124] Moreover, when it replaces with the usual automatic transmission as an automatic transmission and a 
continuation adjustable change gear (CVT) is carried, the torque lowering at the time of replacing with a 
high octane number fuel and using a low octane value fuel can be compensated like the case of the usual 
change gear by changing the value of the change gear ratio according to an accelerator opening and the 
vehicle speed to the higher one using a fixed multiplier or a control map. 

[0125] Thus, when it combines with an automatic transmission, while exhausting two or more fuels 
distillled fractionally without excess and deficiency, without spoiling operability by controlling a gear 
change property (gear change line) according to the fuel to be used, and changing the operating range which 
an engine uses by the same load, improvement in fuel consumption and reduction of exhaust air can be 
performed. 

[0126] Furthermore, in the gestalt of the above-mentioned implementation, although the example which 
separates into two kinds of fuel components from the fuel supplied to the car, and is properly used according 
to a operating range was explained, it can dissociate or distill fractionally not only into two kinds but into 
three kinds or more, and can also use properly according to a operating range. In this case, while having a 
subtank according to the class of fuel separated using two or more fractional distillation temperature, a fuel 



http ://www4 . ipdl . ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 



12/9/2005 



JP,2001-050070,A [DETAILED DESCRIPTION] 



Page 14 of 15 



may be supplied to a fuel injection valve, using a high voltage intermittent pump two or more, using two or 
more fuel injection valves. 

[0127] Next, with reference to the fragmentary sectional view of drawing 9 , detail explanation of the 
example of structure of the fractional distillation machine 9 is given. 

[0128] The fractional distillation machine 9 is equipped with two steps of trays 41 and 42 in a case 40. On 
each trays 41 and 42, two or more small holes have opened, respectively, and the fuel which fell from the 
hole is stored by the reservoir containers 41 A and 42 A, respectively. The gasoline of the Maine gas tank 8 is 
supplied among the trays 41 and 42 within a case 40 through the low voltage pump 52. Trays 41 and 42 are 
open for free passage through the duct 43 arranged in the vertical direction in the case 40. 
[0129] The outlet 45 which takes out the low-boiling point component of a fuel as a gas is established in the 
upper bed of a case 40. The outlet 46 which takes out as a liquid the high-boiling point component contained 
in a gasoline is established in the soffit of a case 40. It is cooled with the air-cooling condensator 47, and the 
gas of the low-boiling point component which flows out of an outlet 45 flows into the subtank 1 1 as a 
liquefied low octane value fuel. The liquid of a high-boiling point component with which it overflowed from 
the lower tray 42 flows into the base of a case 40 out of the bank and an outlet 46 through a duct 53, and 
flows into the subtank 10 as a high octane number fuel. 

[0130] In order to control the temperature within a case 40, a radiator 48 and an electric heater 49 are 
formed under the tray 42 of the bottom within a case 40. The coolant of an engine 20 is led to a radiator 48 
through the electronics control drawing 50 controlled by the controller 1 . It is also possible to replace with 
the coolant and to draw the exhaust gas of an engine 20. 

[0131] Moreover, an electric heater 49 generates heat according to the power supplied from the dc-battery 
outside drawing carried in the car. The temperature sensor 51 which detects, internal temperature, i.e., 
fractional distillation temperature, is formed in a case 1 0, and detection temperature is inputted into a 
controller 1 as a signal. By controlling the opening of the electronic throttle 50, and energization of electric- 
heater 49 HE based on the detection temperature of a temperature sensor 5 1 , a controller 1 maintains the 
inside of a case 40 to predetermined fractional distillation temperature. 

[0132] At the time of start up of an engine 20, since coolant temperature is low, specifically, fractional 
distillation temperature is realized using an electric heater 49. After warming-up termination of an engine 20 
maintains fractional distillation temperature by heat dissipation of a radiator 48. The heat release of a 
radiator 48 is controlled by actuation of the electronics control drawing 50 which a controller 1 performs. 
[0133] Thus, if the inside of a case 40 is held at 80 degrees C, the boiling point in the gasoline led in the 
case 40 will boil and evaporate a low-boiling point component 80 degrees C or less. 

[0134] The gas of a low-boiling point component moves upwards from a duct 43 in the inside of a case 40, a 
part flows out of an outlet 45, the liquid with which the upper tray 41 or the upper tray 41 was covered is 
contacted, it liquefies, and a part falls to reservoir container 41a of a tray 41. The liquid in reservoir 
container 41a is also boiled, and the gas of the low-boiling point component evaporated out of this also 
flows out of an outlet 45. 

[0135] On the other hand, the lower tray 42 is covered with the high-boiling point component in the gasoline 
led in the case 40. And the liquid of a high-boiling point component with which it overflowed from the tray 
42 flows out of an outlet 46 through the bottom of a case 40 through a duct 53. Thus, a gasoline is distillled 
fractionally into the low octane value fuel of a low-boiling point component, and the high octane number 
fuel of a high-boiling point component. 

[0136] Storage 13 [ a total of] which detects the storage of a low octane value fuel is attached in the subtank 
1 1 by which storage 12 [ a total of] which detects the storage of a high octane number fuel is attached in the 
subtank 10 which stores a high octane number fuel, and the detected fuel storage is inputted into a controller 
1 as a signal and which stores a low octane value fuel, and the detected residual fuel quantity is inputted into 
a controller 1 as a signal. 

[0137] next, this invention concerning separation of a gasoline with reference to drawing 1 1 is another — 
operation gestalt explanation is given. This operation gestalt divides a gasoline into a high octane number 
fiiel and a low octane value fuel using the eliminator 120 which used silica gel instead of the fractional 
distillation machine 9. 

[0138] If a gasoline touches silica gel, silica gel will be adsorbed in an aromatic series component with the 
high octane value in a gasoline, and the octane value of the remaining gasolines will fall. An eliminator 120 
divides a gasoline into a high octane number fuel and a low octane value fuel using this property. 
[0139] An eliminator 120 is equipped with the adsorbers 123 and 124 of the couple which built in the filters 
121 and 122 which use as a principal component silica gel formed in the shape of [ globular form ] a grain. 
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An adsorber 123 is equipped with the electrical heater 125 which generates heat with the power of the dc- 
battery 127 through a switch 126. An adsorber 124 is equipped with the electrical heater 129 which 
generates heat with the power of the dc-battery 127 through a switch 128. 

[0140] The fuel from the Maine tank which is not illustrated is selectively supplied to either of the adsorbers 
123 and 124 by the change-over valve 130. The fuel which passed the adsorber 123 flows into the subtank 
1 0 which stores a high octane number fuel through a change-over valve 1 3 1 , or the subtank 1 1 which stores 
a low octane value fuel. In addition, the air-cooling condensator 133 is formed in the inflow path to the 
subtank 10 which stores a high octane number fuel. The fuel which passed the adsorber 124 flows into either 
of the subtanks 10 and 1 1 through a change-over valve 132. 

[0141] The change-over valve 130 is making the gasoline flow into an adsorber 124 in drawing 1 1 . In this 
condition, it does not energize to the electrical heater 1 29 of an adsorber 1 24. The aromatic series 
component of a high octane value is adsorbed by silica gel, and the gasoline which passes the filter 122 of 
silica gel within an adsorber 124 serves as a low octane value fuel, and flows out of an adsorber 124. A 
change-over valve 132 leads this low octane value fuel to the subtank 11. 

[0142] On the other hand, in an adsorber 123, electrical heater 125 HE energization is performed through a 
switch 126. The temperature in an adsorber 123 rises by this, the aromatic series component of the high 
octane value by which the filter 121 of silica gel was adsorbed evaporates, and it is desorbed from a filter 
121 . The aromatic series component from which it was desorbed is led to the air-cooling condensator 133 
through a change-over valve 131 from an adsorber 123, and after being cooled by the air-cooling 
condensator 133 and liquefying, it flows into the subtank 10 as a high octane number fuel. 
[0143] When desorption of the aromatic series component from the filter 121 of an adsorber 123 is 
completed and the filter 122 of an adsorber 124 fully adsorbs an aromatic series component, change-over 
valves 130,131 and 132 are switched. Simultaneously, a switch 128 is switched for a switch 126 to ON off. 
[0144] Consequently, the gasoline of the Maine tank flows into the subtank 1 1 from a change-over valve 
131 as a low octane value fuel, after an adsorber 123 is supplied through a change-over valve 130 and a 
filter 121 adsorbs an aromatic series component within an adsorber 123. On the other hand, in an adsorber 
124, an aromatic series component is desorbed from a filter 122 by generation of heat of an electrical heater 
129. A balking component flows into the subtank 10 as a high octane number fuel, after being led to the air- 
cooling condensator 133 through a change-over valve 132 and liquefying within the air-cooling condensator 
133. 

[0145] Thus, a gasoline is continuously separable into a high octane number fuel and a low octane value fuel 
by carrying out gasoline supply to one side of adsorbers 123 and 124, and another heating by turns. In 
addition, although the adsorber of two formulas was used with this operation gestalt, it is clear that 
adsorption and desorption of an aromatic series component may be intermittently repeated only using one 
formula, and adsorption and desorption may be cyclically repeated using three or more formulas. 
[0146] Although it is used with each above-mentioned operation gestalt, dividing a gasoline into two kinds 
of fuels, it is also possible to separate into much more classes and to use properly. In this case, a fractional 
distillation machine applies two or more fractional distillation temperature, and stores in the subtank of the 
class of fuel, and the same number separated, respectively, for example. Moreover, in order to use these 
fuels properly, two or more fuel injectors are used and carried out, or two or more high voltage intermittent 
pumps are used. 
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PROBLEM TO BE SOLVED: To provide an Internal 
combustion engine excellent in fuel economy and 
exhaust emission purification performance by 
expanding operation range where compression 
self-ignition and combustion is enabled. 

SOLUTION: A fractionating apparatus 9 separates 
fuel In a main gasoline tank 8 Into high octane fuel 
and low octane fuel to be reserved in sub-tanks 10, 
11, respectively. The high octane fuel and the low 
octane fuel are fed to a fuel injection valve 17 by 
a high-pressure intermittent pump 16 and variable 
pressure pump 1 5, respectively. In an operation 



range Judgement section 2 in an ECU 1 p an 
operation range is determined based on the number 
of revolution and load. In a fuel mixture ratio 
determination section 3, proportion (mixture ratio) 
of a plural types of fuel is determined based on the 
operation range and remaining amount indicated by 
respective remaining amount meters 12, 13. 
According to the mixture ratio, pressures for a 
high-pressure intermittent pump control section 5 
and a variable pressure pump control section 6 are 
controlled, and the mixture ratio of the high octane 
fuel and low octane fuel which are Injected from the 
fuel injection valve 17 is changed. 
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a© mmizfrm? z mnftt&^fk t . 

[■#314] MEfl-««tt. ttH©RflMiri£. 
f3«©f*l**tiW. 

[it 5 ] , s&SLmzis tTSSioifictn? 

K5ie*«riBttae««s*rr * t <t tf * 1*3*8 
mm, 

mitm&&w.Tz> z. t fc-rs» 1 a** bit* 

[It** 8 ] SESMMS £ 'XK&'X&mtt t 

mrz>mkw?9>9£.. 

&fliit¥£iS< U 



&ffl 2 0 0 1 -5 0 0 7 0 



^muv^iz^xm^^iWi-^mrnvz^-x:. 
♦Hi^snt^ryj >«»«:*-*:?>«©»&** 

IIMBKfWtlMftRMu 
©&fflit*£ii5< U 

«t> &&tt<DXfc&'Xm®r?\**-79 y 9 ©ss##vi«s 
<s|.fE»©fiSfflJt**SS<-rs«fc5tfWfflirse:tS:#® 

1 0 ] &E.mxm%ttt£xi£&xm&jjj£: 

T. 

#Mtc^snfc**vu >mn&*99>ffiv>mtiL2>m. 

R© «fWS»- fc . 

]«-r**R©-y-^ 

«*f3#g $ nfc«R©«»i«»-*3ietttt^« t TflM 

gS*^^c©iSft^ffi!l-Ctt^-^^>"B©ii5V^»fi£53- 
©<£ffljfc*£i«< U 

<p{&n : ffi<DXi££.xm®.-r:\3.D-79 >9v>nm&gr^m 
nf&fto&m it* SriS < T-s «t -5 z t 

[IfsfcSill] BE»iWME**»*U «R©*»rt 
#©5^ -&©3lfc®^-efigffl«'J-&* s ^('^©^^ 

-E-©stefi^-e^i , i^* s ^^'' i *©^^^s Sj&t 

IWEJBi©Bf^±0^*2©BfJ»J:0#<fcofc 

[it** 12] s txft&xmmtt 

t&MfcftnizfoCTWQ&ttffct3.\*l&WlKl~&^ 

*wK«i&snfc^fvu >mn^99>m<omts.^>m 
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IBfc»EfWJ£fclB5£U 

SB**.ae^«JKU. *R©*8»riE»05-&. -t©R 
a<sg 1 ©j3rJ£R<fc Dii>;k<&o&»£\ *wi-t©iH£ 
nfitMsm i ©wjerj: o *v»* 2 ©3r^s«k 0 sk & o 

t*r#e 1 sattoAMSflin. 

to 0 0 1 ] 

4frB1M ^M©*tej6*5S:rt*8*£SI©3fc&. Wc. 

[0 0 0 2] 

[«£*©&«] «E*©I*3*«W^O*R©*»S«|&r 
5fStUT(t fi^fcESTFOJ: -5 &*>©*** |gl 
©££*&«£ LT. «*H¥6 - 1 0 7 8 7 

±^<ti««© 2 asi«D*8»*— ^©/x^-cswr 

m*tr&z.£ifinm*. comiuo, 2R8©«f* 
*— D©/x;uTx>i?>fr«i^-r«. z. i*«pjffi-eJB 

•5. 

[0 0 0 3) Sg2©Sfcfc&flf£L.T, 4#fHJ¥6- 

3 0 7 3 0 7^#IC«, BU*W«36»6, 2 0©lfi 

tbT7*3-*, $20«ffi:LTi»5:fflK |g2 

[0004] c©i5tta*«DaR©«s*w>«»*a 

tt, #M©^C^l©^t^2©^S:-tn-€ r ni¥ 

nfn«iR<wii&«. 0>J*tf. 4«n¥6 - 3 0 



730 7*§-&araa, r^n— ;U?:i^<i:-r^5 ; W — 
i?;U«H©*^tt©3feS©fc«&t, 7J^-^J:Df^ 
14©«t^Sffl$rI'J^tUT5 l 5ic'«M-rs. e:ntw«k 

[0 0 0 5] £©^3l5©0mi. mz-i£?£2<Dm&<Dm 

©©. M#t4*M©n*^-t-n-enRS£Jc«i&an«fc 

[0 0 0 6] 

[0 0 0 7] *fy«J>«RK:*V>T, (*3§i5E GR-^EiSt 
it<D&l£mit{t\zJ:K>. ffitt-hJEj£tfifi©«rtEEafttf 

«tD'J->*:^*8JfC©^3t^«l*«ItB<t^:*. £ 
fc. fflKJttfi J ->©*:«>> IBftlflEiWSTtT. NO 

[0008] tc5«s« as«p^«R«§«^«stt©»»* 

[o 0 0.9) z©BE**WB««HSSS*:'i"*;fcafc 
[0010] ^©«k^ft)ie®^TfflR'r*=t^^>ffi 

#V U >^>i7«:<lAT. ■?-tl-€ r n©^>^{CSft5^ 

*^ig®«i:*£;i;fet^ ^ >^©^y u 0 
[0011) l^l&tj^ mm*>2* mm 
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[0012] 2*>\z. ±E©sME*wt© 

T. 2 «^©*^*>ffi©S&S#V'J >©£•££#«*: 

o ^ < «r*a nsawa. sec s fca^swes-r. 

T^Tfc. te;£©:tfVV>S*75^;fc<ftnt£S&}&£fT 

ft. 

[0013] Z\<D&?l3.ft&(Dmm&lzmB 

ffinfertJSttiii «a«-r s c t-c* 
[ooi4] $fc*»w- lMoawsw 
Kitties ;« =f ^ ^ >fls«5?w*K;fc snsis 

[0 0 15] $eiC#3S9i©aeWu IMASttfcttft& 
[0 0 16] 

*KjSUTt»Ea««©*m©*n^ft©^JtasfcSE 
[0 0 17] ft:|89 2Ett©5B91tt:» JiE^JS£»?&f 

»;£3iifBe©rtJ&«WK*5v>T, msm&& 

[0018] flF&H 3 Ef£©5§fl«. ±IBRS£»*-r 

a. *©j»»tuT. tttn©^*. mf&m. »9m<o 
[0019] ■M8H4E*©3sw4, ±EKB&«?ife-r 

-Sfc©. Bf*«3IB«©l*3««BBt:*«'»T. li&E#@§£ 

[0020] it 5 Ett©9&Hi3. ±sa»s*»ft-r 



rtsot, an^tttcfcCTiiriEafta©**©** 1 
[0021] m*»6E*©5witt. ±esse*»*"r 

[0022] »*a7E«©5EWtt» ±SBtim*m&r 

©*&!&©-&n-?n©{£fflifc^~ «t Z-fizM&firaStfefcM 
[0 0 2 3] B9#SI8E*©3S93ti:. ±B«B**HW 

^gfat, gE»s^ac«to»e.nfc«sc©«^» 
*-E-n^n»S5-r«)«ft©it^>^<t. fftE#ssn 
fcffiSc©^fiE»*jse«®<w^^T:^tt^s^^.T 

ffii^saa©i»^fflffifflW*s< +«ft*r 

ttffl Jt**as <T5J:^ Ki«»T 5 - «t iTS. 
[0 0 2 4] HM»H9E«©3B9Itt. _hESB£«¥fcT 

ffiE«»MMasB^ sawca«©sftwctt 
*^^>«©iav»«i»j«»©«iffltt***<^' se* 
ik^^wfift^wctt*^^ >«©tt««»asRjffc#©ttfli 

[0 0 2 5] fll&ail 0B4t©X9Jtt« -tE^SS:^* 

&&mz&VTWQ&z*imf3Lftm&Mizi5\,*x. *m 
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;***>fa©&^!ftj*#©&m*s:iS<u ee» 

[0 0 2 6] Ijt*3U llH«<D5!^tt. _tfEKg£fi¥ife 

r ii*si 9 Sfciaibfegi i o ettortKMii;: 

a^l©f3f5£S«fc04>&<&o;fc«£\ *W4v -t©jl 
1 ©»9r5e»=fc 0 £V»J6 2 ©Rff^*ct 0 ^< 1S.r> 

[0 0 2 7} urggii 2 ib*©5pji4, ±.%zwm^m^. 

K«J8tJ6:i;T«Oft*flHB«:rtjll8«WK:*v»T. *M 
lc0M&£nfc#y 'J >«»****>«©»*:**»© 

s&fifcfl-©-*^ >*gra£ 1 ©Br** J: K>'>U< Uz> 
Writa-©*:/^ >£»S#fttlB£ 1 ©fifa£fi«fc 0 *V»J8 

*** Jffl-r ^ <fc o izw k> ax. 5 c t t-r 

[0 0 2 8] ffi&gil 3f2«©^^«, -tfEHjg£fi¥£fe 
»*BllBtt©rt«*Hfc*V»T, MEK» 
^HS#a«, «»*©****>««»*#*!»*•* 

[0 0 2 9] 

[*W©S**3 if *B 1 B*©*»9IK:J;4itf. *MtC 

mmztitc i ««©«*«» s«ft«©«»fc#iri-s« 

»»i?St. 3«g««Ki6:i;T(»E*»a©*»©-t 



[0 0 3 0] R#B2IB*©**9Ifc:J:ntf. 

" §s«©5gw©^*irje^^-wiB^^i8^a^as-~ 

[0031] at*«3E«©**Wfc:«fcntf. i»*«2 

ut. *i§i©?&2?7k. msas. »m»©v»rn*»xttc 
n^©e«©m^ti:Srffl<'^T. wcftftsftfciia 

©^fVU>*&itlK«W»'>»J***T**»t, tfc«69 
ftv>«»j**rf5tf»tK»llt*i:tt:J:D. #S© 
fcJ&WX*;^— fciBSTTS flin©Rft£fd 

[0 0 3 2] 11*314 IS*©*R9i£J:tt«. Ht*3i3 
!3«©5!^©^mtClniAT, WfE#®§§«, *£W©fii& 

nH©iK«Rsa. ^siascs^stifcf&^i*©^. * 

»ci6*-r«»a^x©JgiS:fflV»T»S-r«J:t»cJ:0. 

B»fM©»ssefj'TS&*4$nfc i asrotfv u 

[0 0 3 3] W*9l5IE«©*56WICJ:n«. alCM^ 

Kj6£TiHB*^©«tt©*ft^*i©«6fflJfc***fls 
s-fr-sitfeic. *sia«SiR-©ffifflH:^Ccfc6-rtaie*< 

[0 0 3 4] «f*B6E«©*56Wt:«tntt. ihfcfll 
«CV»b»*9I5Eil©«M©S&*CllI*.T, ^isffisa 
©ilRHC^n-^n©*^! Jt*K«fc &-fKiHE*fi»raBfc:Jl 

?K if©J:5fc:3WE«Mfc8«aE<tU&»*T?"6>ae«*K 
[0 0 3 5] »*3H7IE«©**W»=J:n«. 11*916 

iH©©^^©^iSfc3tinx.T. wiaaRa©*®!*©**!^ 

n©€EfflJt^fc«t^TlcSe*«I^«c51^«tc*v>T 

»«*n&M»ca©*8»©aui« r FiHxtt±isics* - 

[0 0 3 6] IS*9l8 82«©*^»C e tn«s 

«a«©*»j*»©ttfflit**K< gB«f^«© 

^?W8Tf ttfiV»»«»flE©«f»«»©tt«Jt**i* < 
•|»ffiftffi©^A*««T?tt-tf-^>i'03»«©* 
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[0 0 3 7] »^9E*M>**0!fcJ:*ltf. 

[0 0 3 8] s*si ofe«o*%^tr«tn«. mmz 

[0 0 3 9] SfcfcWl lBtt044B91lCJ:n& Mf#9( 
9 SfcttlMHI 1 0 E«CD»W©»*KlnA"C. S£f 

Tffiffll l^#^;SFCD^j&#©38firt*ft l <Z>f?r5fe*<fc 

l>ft2©j3r£a«i:02Kfro;fc«^. 3SUbP$-fr>£®*B' 

*^**&*^**^«D**.*ilfclCJ:D. si- 
gn $ fciwrr 

>&<D7 >?—7 D— Xtt*— A7 a— ^BltTS - £ 
[0 0 4 0] Mf*81 2E*M>*3B«lCJ:*ltt. SB^ 

xm&tt txK&xmfett£*mmm cjsi;t« 

U asfekanBfiAKItU 5 ^e- 

&S*<ftl©fff£fi«k04>fc<&ofc«£, rtW*t© 
3S**««WaS8 1 ©m^S<t D *V> ft 2 OBf 5£M «fc 0 < 



©«£to£#©&fl! tfc^fiV » fiJffl i" Settle 
[0 0 4 1] ffi«9(l 3E«©*5£93fc«fcntfs 

mt $ inr*»7y s in s * * an^si 1 

&8lii© © if 5ut A*T-# £ . 
[0 042] 

BB9l©**©»tR] EAT. JKBSBHfcHlSC^ViT 

[0 0 43] 01 iCiSlrvr-. #V U >«IWtt. «H±flE 
T. ECUtBt) lt> M-ffs^&^fV U fl 

57 l 0 » 11. ^rtl^tKOV?? >9 10. 11 \ZtSUf 
6nfci81iH2, 13. *t?^>«WfSifSE*Tf 

>£EM14, Pl^ffi^Tp^yi 5RC/iSJEra^#>7' 
l 63*>6«MBf*««iesti*«»*»*i 7. M.X^'yif 
18. /tjpr^-f 3>*ng*W(li 9. X>-^>*(*:2 

[0 0 4 4] ECU1I1 X>S?>©ftffi2fclfl3egC»C 
>^l 5 £{&^T'5oJgl£;fr#>7 r $PSB6 «t. 

1812 1 ©«3aLft*«»-rsiiWES«iM»i«7 

[0045] t\)VJ94 5 >^pj^^ 1 9 tt. X>i? 

> 2 o tmteWtsmt&fs&vwwi 5 >57*$^m 
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T, teffiW- 9-242520 4*»«rt»»IB 2 

000-7379 7 nvtmizfflTskznzmft&mmTz 

C0"(T4"6 r /W^^ 5"^2^r^««l"I 9ttr*«2F~ 
^CDittBUSutT. ©SC#<hgm#©;SWa*K3l 

[0 04 7} &ic, *$zm<z>&m<DW}<¥&mwtz>. * 

©^*iiSS2 2 36^SMiHtfflc^ai (^iH) £L 

[oo48] «*.«. mto^uut 8 0 *c t-r 
cansn*. xtfiMBKEifi-rntf. ron 

(UU— ^tt^^>«) 10 0®j!fV>J>68 0t-C 
»«UfcS^. RON1 0 8<Dl%*9?>m<Dfr=¥-m<Z> 

>j a&*i7*>mmt) afim» 

Sn?7C©#y , J>©4 5 RON9 4©<g^ 

©f&3-n-©#y u >»§iti. x:>-:»©«*iww»»r 

-5. 

[0049] m. <fi»?wi*fc«ko«fl;*yu>*«<fc 
*«fflr*«»B»©fJ« "barter**. 

[0 0 5 0] #&&9T£jR£nfciC*^>ffift&& 

W7*>i7\ o, i i tc^«e>e.n-5. -en-enw-y-y 

V74?>i? 1 0OK*ir^>«*8»ttJ«BEIBX#>yi 

^ff*#>7'l 5K«tO-tn-f4UBE**«llDA6llT— 3 
©*8*MM«I* 1 7 
[0 0 5 1] UT\ ECU1 ©KffilH^tf >^«»* 



£r zmmt s-j: i 3ftftartrrvr«r 

[0 0 5 2] H2H K^MIta 1 7 ©I¥*ffl&«i££lft 

tt. lOlt. 1 0 2 £. ##10 2 

*H#«»Cf*»"r*/X* 1 0 3 t, ?iy>#110fc 

*«^xn-5. 1 o 2 ict±. /wr^-r ioirt 

: &±Tfrffli()-rs^gSC 1 0 2 a <hx CtlKlSKr— A 
gB 1 0 2 b i, JL*"UcS*< /MBB 102ci, 1 
0 2 c©3feSBKRJtSnfcR«»©=i — >«1 0 2 d*t 

[0 0 5 3] 7X^*5*^ 101 ©AcflHRtCttfttt □ 1 

0 5*«HWStl. -?-©-r<F«9{l!ltttf#=i — >gU 0 2 d 
*i^SbT*StPl 0 5 £»<"->- hg&l 0 4t^T 
US. 

[0 0 5 4] Sfc. /N'JU^-x-C 1 0 HZ\t. fitfrT- 
A«l 0 2 b©JlBlcatttfCafcttSttfc^raS5-T?*a± 
BESSES D 1 0 8 <fc, 10 2c ©5tSSSi5© 

HHfc»*snfciii«©ffiiBi«T*ajfe«««»fc*o 

1 0 6 <h. 5t^SP*<5feSa5^fcSO 1 0 6fCi8P-r* 
tt&K^iy^l 1 0 ^rfrbT^BE^^cfcD 

«3&«±«*8»fc*D i o 8izma-rz>££ , biz&i£mx 

9 fcjWRW-Sft-CV**. 

[0 0 5 5] dvl-C> **^>«R**©ttfltti. 
£ ^ >«^©*S^ J: 0 MM < . *flE"T ©iWtttfcffia* 

10 1 Kl»T*»#*ff» 1 0 2 a^©pJ 
KlW©iHffr*ff-3XtiS. 
[0 0 5 6] £fcK*^>ffijJBtt©M*«£ilSflEK:J: 
0, ±SC^fc*D 1 0 8 ®^fl-£E**«*f#?— /X— 

10 2b \Z Jira]#©^J <h LTf^ffl A* 103 ©If JE 
*{CtT-fe^^Tif#l 0 2 «±3SFKl»»*-tt» if#3- 
>S51 0 2 d^Vt^^W hg|5 1 0 4*»&Hn* 

[0 0 5 7] —ft. fc*i?*>mmm\& s !®EL1}-&>'7 
1 5 C«fc DEE*«»T!IIB3a:J©E*Tr«»««# 1 7 irtt 

<Dm@i£Mz#?z^&E.ti#>7<n{&*??>ffii!£ft 
tDmssm^tmyttta. 5t««8S»fcso 1 o 6 (c®^- 

^^><ffi«8m**<iSS0» fE5T#*10 2«lV»fc 

[0 0 5 8] <£*^^>'lffi^'SMS'J^«r / >^< 
L>feV>4tett. {£*^^>ffi«S^©«l&JE*^T»fT. 
W*^^>«K»©IBI^«**3&«»TUfci:#oa«ffi* 
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CO 0 5 9] ^^T% £#©*£*««. JMUrKJSUfc* 

^T'^-r-s^sw^m-cs^o ^©fc«>, £#©« 

jW^ohJU^oBJftfciOifeS** 1 . ^©& 
ft£ofc£. &ic±iS2^©i*7*>? i p., 1 i©^ 

— © V<)V £ ft tb & Z t. IZ fj. -5 . 

[0 0 6 0] J:0i¥b<«» ECU 1 (DmmM'Sit&JZ 
%&3-V±i$-<D'%$i&^ •t©tt>T'©pS«MS*© l SI*S9'&* 

- [ 0 0 6 1 ] iSmP^tf >y 1 6 «i!5JEJ£2I^P^ * WW 
©^ft©«&**tf«l*SftSa£ft5£l'T<^S. t?£D, 

±#©&**S£i«mrax«»#>:7©pi#JHHK£ o ft 

[0 0 6 2] ^ffli^CH. |BJ$rtMfr*«»*£. 

[0 0 6 3] *«K»»ri4. «#**o/^v^ 
[0 0 6 4] cnc^o. »9#X©«jWOTPT#. s 

tgfc^s «t 5 K*K«&EEi8ifc*Ttf « z. 1 1> toca: 
[0 0 6 5] 0 314. *jiifi©^ffi»c*ttsae®«K 
(ad tgEf^t«K». a sees**** 



*s^s.^{s*^ ^ >ffi^^©^-rn©^T ! fofijffl'5TBg 
^iSft^©^* / sec ^ k < ^ >fis 

[0 0 6 6] 03©V-y:/l4. E C U 1 ©jPES^JS 
-5. 

[0 0 6 7] trt, gejBf^fco^Tffis-r^i:. a 
5»^fk««*t bxft^f©^:#s ^«tt?-t Jits 3 mm 
\zftW2>z£&T'%. &fkffiM<DmmB-c-\$; y*>9~ 
tr«toeS«iAcl5ffld^ft!lK$ns©-^ ®mv>*99> 

mimttmz&<. E.mitnmnmz{&<. 

m.mfii izm-g a tTStit ft as e g r ©s*>ffl**f*j 

[0 0 6 8] cmtcttU ge»)kS«rofiMil«>i 

«cc«> *5S&g^©se«*£<£it-r*fc#i~ as 
<. ^EGR»t>ffi»Mtr#<-rsc:t^a*L.vn 

*EE^itR^g5E G R W±E C U 1 WW794 5 > 

^S)jwa54^e.A*;u^^-i' s >9~*i&mm 1 9 &«wr 
xmz&&m&fmmt^*-fr*&®iz£<»^®.\z& 

[0 0 6 9] ^fc. SlBiUSCtC^r^MCi 

M«i: , t'fBl©^n:$5it!!i { SSUK c©«l:5 

[0 0 7 0] 0 3ir^bfcAl. A2, B, C© 

J:«*»tt«C/t^^-f 5 >^£0 1 0 ©/\*;v^-f s 

>9m&»m isT&iwrz. 
[0071] c^«-r©ee»jkMe^f^ «fe(£A^ 

pt^lc 010 (a) \z^rrtW^94^.>9\zWeM 
©W-y-f ^ )V<D&%137. JEGR^Xi l/T*©^ ? 
[0 0 7 2] $ e»fC ®^©H^S:^< LTTJEA 
[0 0 7 3] B®^T©SS»iWl^»-^ SB*^ 
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iz. 010 (b) xz^-trtfrrfZ-i a^fcSatU & 
=j— A 5 -y :/&£/]> £ <&5., j^ofllh* 

[0074] 2z\z.m^fr<z>mmM*i : ft.&tfm£'o 
[0075] A2m.m.-va>^mxmm^\z\t. ia» 

^©M^fiEA-S. Z\<Dfttb. 010 (c) K^TaMI/ 

BtCO+PslSSK^tU MlH'j?Jl'<Z>£MK:*fX&E 
GR#X <h LT&rotM* i7 Jl/tCtt^-TSSfe B t c©<f 

[0 0 7 6] S e>t;. ©m#®^^ffi*T5E^#ifiJ; 0 

gtcfc5«k5K:UT\ ttmx&M&iz&z.-?& : z>\z-r 
[0077] a i mmx~<Dmfcmzte. xitz&xmmm 

[0 0 7 8] cwfcgK 010 (d) tc^-rn;v^'f 

[0 0 7 9] CinfCtO. MlM 2 )V<D$tmi37>1fi*k<D 

■y-f ^;hce gr#x t bxft^^tis c t*iatA/t* 

fc<&0. ^Jf^^ejS^fT^n^t.iifet. EGR 
#X K J;-5®rt©igS*«ii5 < f£5 £ £ fcffl*. "=>n5© 

[0 0 8 0] KM#©fflP«8£:T?E£tfifiJ:9 

m.-zmfo<Dum.mti zvsmrz z. t iz£ o . * 

[0 0 8 1] #.\Z. 7D- ^-v-h*#BgLT. *SliS 

ls!eg:£ e c u i tc^ii*-. <WlfRiflBi1HBcfc 
g^UTT- *fB1f 3n*:0 3 ©«fc 575: T ^#ILT 
3Hg®i£7>< A 1 . A 2, B. C©lvj-ft"Tr*£j&»fcf(|8«l 



*tf-sr^*-^o. fa*29>m&&* &*??>mten 
(D^n^nvmmz&mirz (s 12) . 

(SI 4) . i/MMI N«fcD#fttl«. 31*te®** 

*nso9j^KEK^**^ffl it (s 1 6) . 

us**-?** s.>sf&mfe?2>ftsbiz'&m2tiz>s 2 6 

[0083] si 4<DMi£-cmmmmim<Dmnmm.tf 

«£?»;*&&©#> 71 5. 16£$ffllx(S2 

o) . mmmmifce>t!£n&Misa-rz>fr : gfr*W7S.-rz> 
(s 2 2) . mmmmim(Dmn<D^mf)mmm. : &± 

[0084] s 2 2 om&z&^T, me.m*mifc<Dti& 

#u (S2 4) . mszmt&znmxsx (S2 6) . 
m*£ftc Tf $n«:' e g rji jnRtfiSffiasJtfl: t^tes 

*i»c«S^ffl©0 10 ( a ) WUUZff'f 5 >^Sr^T 

8) . u^->-r?>. 

[0 0 8 5] S 2 6confe-c. 5ie««**B 7?fen«, 

EGRM^2iZ/(£I£^lt-fkb^:gB#i'<:^ffl©01 0 
(b) <D/W7*<1 3>f 5:^1- T (S30) , 

[0 0 8 6] S 2 2 ©^tC&HT. 5ie®^MJ£:©^ 
^ffl-T-5J;3fC^©#>^"l 5. 16 4M«L. (S3 

2) . xft&;kmmmo>mit;v>rt)v-7*-i 5>^-e^s 

010 (d) (D/\VU^'f5>^C^-r'5t<tt>fCiAc 
7E^«^*ai^UT (S3 4) , 'J^->-T-5. 
[0 0 8 7] S 1 0 ©*dW«W«C*V»T. A 1 XII 

7i©T?. 2o©ii-^>^<ojsaw-^S!*-st 

s*^ffl-r-& (S4 0) . 
[0088] ^cv^Tx 

t^/hfflMINt&tfclSlb (S4 2) . -*©Si©» 
(C#>^15, 16S:$iJffll^-S (S4 4) . ^fc. S4 

2> (S4 6) . -E-LT, a<E«***l»JUT (S4 

8) . AiT^ntis 3 4^&^TXit&xmmm<z>m 
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010 (c) ©A*;uy^-f 5>yt^tt (S5 

o) . 'j*->-rs. 

[0 0 8 9] £t±, 0 4 Lfc i 3 \zMffl~TZ> 

C icig^r bfc^SS^«/jNM«fc 0 *v>«6tt. MH 
*fca£bfc*»S«efliUT, «*g©{gaftRtfSMa©# 

[0 0 9 0] ffi, 2^)©-tJ-^>^©JSa*MINMi: 
ftt££fcl4fflS{;:J*8tr£*§-&. »Sfc«tt)#6n5iS 

5 : 5 5ifc#fl/T. 3SStt£«tIEL&««fiVHLT«> 
«kl^. BP-B. 1 0O»i 

IH20ltS«ltQh. 1&*9*>Wti&W79>9 . 
1 lOSStH 3CD^l£Q"r ; 

0. 9Qh. is^- 

^>«MWltl. lQrtL-TtHUTfeiK 
[0 0 9 1] H5ftV>LH7H #*66Jgtl©EMffl&S!l 
^o-f^-KTJS. i5fl fH»©rai&j&a>s± 

rnoDMSWCfeSMffl ^^«jK/dHttflNtA 1 Rtf* 
ft«f SB»^dW»«l«A 2 Ki5tt-53Sfi©^V»:£©S5** 

[0 0 9 2] 05»C*5^T. ST, Hie»:fe«fcZ/ft1tS: 

UT3ME«*©W»Jftff5 (S 1 0 2) . «feffi«;J«C 
i*-3fci:# (SI 04) 14, 07^5. 2£fRttftt 
Btft^&tt (SI 0 6) (4, B6^«. 

[0093] mmmm^-rn<Dmn-v%mm^smuA 

lXf4A2©ffi«t&-3fc<i:€r (S 1 0 8) , 2r3©-y- 

iio). ^uiTp^©^s*tfeics/wss©sa 

(MIN) J;0fe^«r^i:-5*^*IST« (S 1 1 
2) . 

[0 0 9 4] >ffi*f^3ttJ&t«*HaEJ: 0 

4>fct*ntf (S 1 1 4) te** 3 «k 

5fC, ^I^EE*3)?>yfc«tS®^^^>«^©ftif&ffi 
*»ffiW^#>7 r ©»«ffi*J:D**K:±»f* (S 1 1 
6) o *UT. $8@#Xfi. £Ettttft£. « 

^Al£fcl4A2lcS^Lfc$tifilM£fi : 5J:-5K:, jS*. 



(s 1 3 6) . >jf— >-?*. 

[0 0 9 5] S 1 1 2©fl^(Ci5UT, Z*>*><DmW% 
*tt>K«/NH«©a«J:D*W-ntf (S 1 2 0) . 2 
o©i*:^>^©»*ih©Sjjs«eJt*<s (S 1 2 
2) . «*^^>««»©««*«*»tntf (S 1 2 

4) . «:*^>««H©««ttejWiA**3K<tt:i- 
^ ^ >flfi«S^©«i!&ffi&S!HI"f -5 pJ^ffi**>"7 r ©EE^J 
*JiVf (S126) . S 1 3 6^5. 

[0 0 9 6] S 1 2 2©ittSEfr*^T» iS*^^>flfiM 
#*©5SS;5<#tttTi4 (S 1 2 8) . &*{7?>mi&&<?> 

&ftm&&mz&5\z&*9 .... 

T*U«flE*#>^'©ffi**T»f (S 1 3 0) . S 1 3 
[0 0 9 7] S 1 1 2©*IJ^{Ci3V>T, 9 ? 

^©ss^S'MSftiOfe^ttna (s 1 3 2) . a 

^-^7 ^ >«&**©*&.££/B-r £> «t "5 tc(£^-^ ^ >MB» 
©Wi^ffiS:«il|-r-5nI^JE*#>7 r ©ff**iSffira^^ 
>^©3SgJE^J J: 0 feTtf T (S 1 3 4) . S 1 3 6^ 

[0 0 9 8] W>Tn©^m? ! fe&ffl'< s Jt6ftA 
1 XI4A 2 ©iI&^IC&HT, ^ 

•5. 

[0 0 9 9] *5*WUBtte, m*fnt4i«ltiiJ& 

TfcJ:^. M3J4, 2 0©^>?oSil^v>I& 
(4, M©&V>jK*t©*im£tf£<&££3HK£L' 

[0 10 0] d©«fc-5^:M^©«J0#A*!lP<h^t^ 

/V?*— fb&WiZ&C ^©^©tt^^kt'-g-fe-Br 

[0 10 1]*fc. 0 3©iSft#Se,#^^«^BlC 
43^X14. £:*^>«e£f*;WI&T£©X% &*>7? 

>mtimv>-*zf* >t> ©$****££#> i;©/£© snta 

[0 10 2] 06(4, C©^BfC&^t#©SIffll70 

— *>u ^©aiem^Bics^feoT, se^- 
^ ^ >«B*$f©jsfgsa<& e. £ s n^S/ME^ 

&lS^C$-B:-5J:5v — «jE*©P^S£*«rJttf -5. 
[0 10 3] ^ntiJ^UT. -?-©S:3:Tl4ge»*l$K 

/^^>^tcifi^ct^75:Sa5:^^i*ieci^©-u, A*;^ • 
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[0104] zLorz&iz. Ajizrp-i s.>{f&mnL 
CTiaM^ns. •• ........ 

[0 10 5] B 6 iC«<r»T. WB5Smfi&*99>m*t 

$L-r2z><D-v-7?>9<Dmmm&&&itiii' (sh 

0) . m#0tt*&B£*/hlBtt®AS (M I N) tS 

itttra (si 4 2) . <&?jrp?>mmnc>mm&m>k 

BUEiDfe^ttttntf (S 1 4 4) . **^>tt*5» 

>ffil^©#a&ffifcilffira*#>:/©»«£Ea J: D *« 
ETtf* (SI 4 8) . tl/T. e5»iWK«*ff5fc 
»S#X«^<***3K. 'ffl»J*a«*<fc« 

(S 1 5 0) . U^— >T*. 

[0 10 6] S 1 4 2 ©Jfc&KU3WT\ £*•£<£>©$»«£: 
fe»w«/MS«©SSJ:0#^tltf (S 1 4 6) . S 1 4 
8"M£-5. 

[0 10 7] S 1 4 2<dJtt^{C43ViT. jS*^^>flB*8 

HCDaSOWNUEJ: 0 fc^&tttitf (S 1 5 2) . « 
#>yfcJ:*«*^^>««8»©tt»JES±wr* (SI 

54) . ^-c, its^^^xffiaswoSfi^a/MEft© 

SS£ATTif;fcUTV>sa>£5a>£#!lJ£L (S 1 5 
6) , JttfcUT^&W-ftli (S 1 5 8) , &*9?>m 

6 0) . 'Xit&'xmm&&<itiiotztbiz. s@#7.*7&* 

y^-f 5>df«»»*«*£j<5C***£fttH;aLT (S 
16 2). u^ — >r*. 

[0 10 8] SI 5 6©«gT. Jf;*:LTV>tlfc£ (S 1 
6 4) . *-®£$CD«tH«l££|fe*L (S166), S 

>$fw»ss«**aa i/T (si 6 8) . u^— >-r 

[0 10 9] J&fc. X(EflMM«B3 0!}flmCR:fi^|B]» 

*>ffi&f*at^<m*£ns d©*§^©$!l 
ffli7n-SS7{c^-r. 

[ono] feu (&*9?>mmn<z>Mi!fi$>*>ftv 



*W<UT. 

-#<-d5«rs-£^C UTT*IWlcMW^«ltWt3WK 

[0 111] Cit. ttte^^ffiiKWOJSftfl*** 

[0112] *nT?"b«*i'i'>«*tt©»*a«iatti, 

J v * >iftfm C S &^iSST?W5 «fc o \z WJ9 
■15.>if&&{k2-&2>ii£.'btz. SS^SSttSU. 

T? ^-5 <fc O fc.m *.1f 2 4 «fc t) fe^MilC^S «fc O \Zt 

[0113] z\<DfflgiT'mma>&^ : &*5'?>m%m& 

[0 114] 0 7K£V>T. m&mi&tftB.*99>fai£ 

&?2^<DV79>9<Dmmm*&\his (sn 
o) . mjjommnmizWL'hm&v&m (min) 
fttsrr-s (s i 7 2) . &?f{ri?>ffimft(Dm&&WL'i-> 
sg^«fcofc^ttn« (s i 74) » &*p?>mmm 
<D&&m.m-fz>£?\z. ps&K.t)-#>-7iz&z>{g.*i?? 

fC±tf-5 (S 1 7 8) . -5-L/T. S5*i>c^^fT-5fc 

(s i 8 o) . V?— >-rz>. 

[0 115] S 1 7 Z(DttWZ^X. £t>Z<DJ%m.£ 
fcKS/hKK©3»<fcO£-ttm£ (S 1 7 6) . S 1 7 
8^S. 

[0 116] S 1 7 2©Jt^1C*5ViT. <£^-i7^>fiEjS!S 
^©^fi*s*/jN^S«fc 0 <b'J>mftllZ (S 1 8 2) . ^5 
He 9 9 >«^<Di3W#J"&£<£- < =t 5 1-. ^ffi^J 
#>^ r tcJ;^<l^^^>'(ffi^©«^ffiS:Ttf-5 (S 1 
84) . (S^-i'^^'fffi^WSi^ft/hEffi© 

jgaetTTJf ^ l t v» t* p u ( s 1 s 
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6) . mtLVT^filftltt (S 1 8 8) , BS:*4^>ffi 

£iSJ£P«3*tf>^»a§ffi*>«fcD*>TtfT (S 1 9 

0) . <X1£&'Xm& : £&^fc? ftsbiz. gg#XS#'> 

&<fc*J:5»~ ffi«Jt*«<S<fc*.fc3fc» 

= >?®mm*m^£&'xm^t*ihJ3\sT (si 

9 2) . U^->t5. 

[0 117] S 1 8 6©¥«£T. li^:LTUn« (S 1 
9 4) . *-©SS©«Mrttefclt»b (S 1 9 6) . S 

*{SitJf:5c£iiJ2lUT (S 1 9 8) . 'J^->t5. 

[0118] sfce^ufru**. ti-rn©Mg«^tc^ 
[0119] ftanEwrrft&4»i;«ii[ib6 

D-rff-5©SrB&Jtt?#*. 

[0 12 0] H;Sl,fcV»#*> =&5ie®^1c*5Vi 

T. ££>A>CJ6^#£nfcS^TSM£|.©3S«a ? -tK£ 

[0 12 1] d©«tpfCUX. i>y>©lgi^«i: 
Sr^V^Vt-St^JC, ^-©iJ-^>^i*3©S@a(C«fc0 

CJ;<3> #gfc«J;D»SnS2aS©*^>liffi©Sfc 

*^<M»T#-5«k -51^75:5. Z\<Dittt>. Hm^SM* 

[0 12 2] @811 *3Oreffi0rtJ&ttH£4Cffi£tt : 

Kbr> snxati (0ioM2i) 

© i K^3i^tt©^«r^Ty 5 7 T? <& -5. 
[0 12 3] RHC&^T. $&&ifim&0$8&1*— > 



0. h;l^{£T£li<^ a*fcm«©ina«tt*f»"CVi' 

[0124] sfca»«is«ti/Tia#© 
ftA-caareraaeaai (cvt> 7* 

[oi2 5] c©^.?^ _^iea»tia**to«ft:» 
t. m— ft^ft?x>>'>©ffifflr-2>iiK^^^H-r ; 5) 

£ tick 9. 3«Ett*«a:t>rfc. 
[0 12 6] Htr, JiCSWfio»ttK*v»TH:. *Mtc , 

n»»t«ctt>T#5. £©«£. £gc©#ei&fi£ffl 
^gi^n^j^«-©aSI^^'C-!i-y3'>^S:«i^ ; 5 

[0 12 7] ^1C. H9 0«»l»ffiHt#HaUT«-«» 

[0 1 2 8] £HN§9tt. ir-^4 0l'9lC2g©hW 
41t42 &HH41i42 ICte^n-^tl 

gg4 i At4 2 Attnf neasn*. *-r>#v 

U >^>^ 8 ©#V >J Mi<fiffi#>:? r 5 2 ^l/Tir- 

t.4 ort©hi"f 4 it4 2©rai::tts&sn2>. • 

4 1 t4 2ttir— X4 0l*3tcJtT#l*]KUEKSnfc^ 
h4 3^l/tait5. 

[0 12 9] ^r— X4 0 ©JtsSStCte^©{£$^#£ 
^,{*:i:UT^Dtti-raiP4 5*<K»t6nS. X4 0 

5toa-rmP4 6*si2^e.n5. ttso4 5^esstts-rs 

fcig^-^^^^ifSJ-t LT-tJ-y^>^ 1 1 tcStATS. 
T© h U"f 4 2^e.»^nfci8^^rit^©^#tt^^ ^ 

5 3S^-bTir-X4 0©JSiSlCfc$0. ttiP4 6d^ 

[0 13 0] ^— X4 0rt©i&^*WrSfc«6lr, dr 
—X 4 0 rt©T#J© h \"i 4 2 ©T^fC7-^X-^ 4 8 
t«^8g4 9*^^^nS. 7yl-?48l:83>h 

□ T 7 1 izrnffl -znznTMm&r) 5 o ^bti>y 
> 2 0 ©?&ai**«»*»n». ««i«ic«*.tx>^> 2 
0 ©SMittfX $s < z 1 1> ^J«gT-«. . 
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[0131] 2ifzmf&&4 9 «*MtC^«^nfc0*1-© 

-z> 1 l:A*3ns. 3>hn-^ lttfigt>+l-5 1 

[0 13 2] attWKte. X>i?>2 0 ©teSjUSJC-Wu 
#SPi£iSg7W£^fc»e>. S3ftgg4 9£ffl^T#SiaK£ 
sfe§|-r£V"X>^>2 0©lg<&&Tfg«U 

ftiitt3>hO-5 l#fr5m^$!IW&0 5 0©&f£ 

[0 13 3] 'CD^ptCbT. -5r— ^.4 OF*3*fi«JAK8 

05. 8s,&#*8 O'CJBLTWfli^^tt^KbTaiti-r 

[0 13 4] SM^CDStftttyi' 3A^!r-X 
4 0rt£--L*~f£Iit>U — $Ui£iJ0 4 5^e>gtttiU — 
g&te-t© b W 4 1 S&S'Utth U~f 4 1 
t&MUTi&ftiU hK4 l©BrS^M4 1 alCjgT 
BrS^4 1 a|^fiD®#:fe»llLT43 0. CI©* 

*^^{bbfc{s^fiE^©^fetBo 4 5 A^8itm-r 

•5. 

[0 13 5] — T©hK4 2i:ay-X4 0i^l: 
»avnfc#VU>*©ffi*J&J£a-*<fc*3. -^LT. h 
U-f 4 2^6ifc^nfcii5&;£j&#©J!£#«y^ h 5 3 £ 
MoT-?"— 7 4 0<E>ilt£a-3TaiQ4 6 £Sitait~5. 
^©.fc^fCUTtfV'J >»{S^^©(S^-^^>ffi« 

[0 13 6] &*>7?>mmft$:?cr&?Z>D-7?>? 1 

tiitsifgiin 3*5sowt^n, ^ta^tifc^g^ 

[0137] 1 1 fc#lt/T. #v u >©#ftitc: 

[0 13 8] #yy>#5'Uayjl'C*T*i:. #VU 

§§12 OteilCttjtSrflJfflLTtfV U >$riS^^^>ffi 

[0 13 9] #IHggl 2 0«. «»JAt£^^©iS*c(r^ 
Stlfci"J*^>$£l£»tt5 7-f M 1 2 ltl 2 



2 &fam\stL— *f©©*§g 1 2 3 <h 1 2 4 SrfiiiAS. © 
«S§1 2 3ttX< y^l 2 6S^l/fcnyf'J 12 7© 

m^T^-rssn&t-^ 1 2 5^5. ©«s§i 2^ 
nfc-r^nsst-^ 12 9 

[0 14 0] aiSSnte^;*^^^** 

1 3 0 tcct 0 ©*§s 1 2 3 i 1 2 4 ©v>-rna>i- 
sjRWtcey&sns. k*sii 2 3^®iab^!|sf««j 

&#1 3 lSr^bTilB^-^^Xffi^^BfSTSit^ 

>^ 1 0 te^-^^>ffi^*ifs-rs-y-y^>i' 1 1 

-r-5-y-y^>i7 1 o^©ssA®^t3tt^?&ajiii 3 3 
a^iattsn-s. ©*fgi 2 4£®i&bfcMf*te*2J&#i 
3 2 gr5>LTU:y^>^ lotn ©vi-rn*^c85A-r 
-5. 

[0141] ill tr*jv»x«. 130 te# v u 

>£©*!§1 2 4t£dStA£-trc^5. £©#«gTte. K 

*§§1 2 4©mi^t-^ 12 9 c teams nft:v>. ©» 
hi 2 4i^-r->u*y^©7-f 1 2 2*mw?z>J3 

V 'J >«u iS^* Xffi©5£§SlJ£#£v"J *m» 
»SfU te*^>«S^£ft^T®*S§l 2 AfrZffi. 
ffltS. 1 3 21fiZ\(D{&*>7i>>>mmn*:*)-75' 

>9i\ \zm<. 

[0 14 2] — 75. &«fHl 2 3Kl*Vvrtt:. X'f-y^ 1 
12 6 S5>UT*l^t— ^ 1 2 5 fc>*l-5. £ 

ntctDR^gii 2 3rt©is^a*±#u ->u*^© 
7^-;^ 121 fc©«$nTt^S5*^^>ffi©^#iS 
i&ftifin.itvr:'? << 1 2 i^e.ffii^t-5. H&8tL.fc 
^Si&i£*Ha&*8§ 1 2 3 75^e.«)m#i 3 1 ^lt^ 
?^2?g& 133 tcg^n. ^#sis§ 133 T??fK>£n 
Ti&ffcUfcl£. ss:*^>«m<!:LT-y-:7-*>* 1 0 

[0 14 3] ©«ggl 2 3©7-f )V9 1 2 l^?)©^* 
^^©flKgf^T U K*S§ 124©7^M12 2 
3&«-Hi-K3J»ifoj6»Sf»bfcWJ*"P. M#13 0. 

1 3 1KZ*1 3 2 4«DM5. PP#tC. Xl'yf 1 2 

[0 14 4] *r<DU^ f(>?>i7<DjiV>)>te®& 
^130 S:3>bT©«§i 12 3 iZ&k&Ztl. 1 2 

3fiT7-fM 1 2 l*«3?#K*S»*©^bfc^ <tt* 

^^>«»ttx^i 3 i^e.-^y^>^ 

SSEAT-5. -7j. itBl 2 4JC*3V»Ttt> S^t-^ 
1 2 9©%^JCi0 7-f;W^ 1 2 2j5^e.5?S^B5;^* s ffii 

grr-s. stB«^?>tt^jm# 132 *5>UT3g^aisi 1 
3 3^m&n. annum 1 3 3^Mi/fci. iis^- 
{?*>m®m£isT-*zr?>i7 1 o^ssea-ts. 

[0 14 5] d©«t5{CL-C. ©«§&1 2 3tl 24© 
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[01463 ±w.(D^mmmmiX'\t. ^vu>^2ig 
[02] *mw<DnffiMmzmu<btiz>mm<&ttfre>m 

[0 3] *f£K«5l©6£«ffif'*^*^?E^«l^fi«R 

[04 ] -**w©i(»»«i©«wiMPft«w-r***«i 

[05] #5S$3»*^!8Wi¥ii07D— htf* 

[06] *%mv>9mmmv>um-7n-^\— h-e* 

[0 7] #*H©HM»ffl©ff«7n— hT* 

[08] ^^©^is^iittjtt^^^^i^ian-r 



£^g#140T;&3. 

[0 9] *BB»ttfc43tt*)lim#l**grc**#S»© 
i¥iSBS:*-rgP^®0TS 

[010] mmm&iz&rtz>m&m®m<DW7?'< s 

[011] ^^Bi^ewtero^SS^IiT^Sv'J*^ 

1 ECU 
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